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BILATERAL  HYPOPLASTIC  CYSTIC  KIDNEYS 

REPORT    OF    A    CASE    SlMl.LATIXG    CllRONK     DIFFUSE    NEPHRITIS  - 
IN   A  GIKL  THREE   VEAUS   (iF  AGE* 

CARL  H.  GREENE 

KOCHCSm,  MINK. 

Functional  insufficiency  of  ilie  kidney  in  early  infancy  produces 
chatacteristk  cHnical  findings.  Tli«se  are  best  seen  in  cases  of  con- 
genital ehronic  nq)hriti8.*  Children  so  affected  show  great  devdop- 
mental  distiutances  dating  from  early  life»  if  not  from  birtfi. 
Associated  with  the  developmcni.il  disturbance  are  stunting  and  back- 
wardness in  growth,  difficulty  in  feeding,  anemia  and  rachitis.  More 
direct  evidence  of  renal  insufficiency  is  given  by  the  excretion  of  a  large 
v-'hinu-  of  dilute  urine  with  a  low  specific  gravity.  This  urine  contains 
a  siiglu  aniouni  of  alliuinin.  and  casts  are  present  in  >mall  numbers.  In 
those  cases  in  which  it  lias  hcfii  (k'tfrniincd,  liic  i)hennlsttlph(itH'[>th- 
thalein  excretion  is  low.  Death  usually  results  from  urciiua.  The 
pathologic  picture  in  these  cases  is  similar  to,  if  not  identical  with,  that 
seen  in  the  chronic  diffuse  nephritis  of  adults. 

The  clinical  findings  in  such  cases,  however,  are  determined  by  the 
functional  rather  than  by  the  morphologic  changes  in  the  kidneys.  Any 
renal  lesion  that  will  cause  the  same  type  of  renal  insufficiency  will  pro- 
duce the  same  clinical  changes.  I  wish  to  report  a  case  in  which  the 
clinical  symptomatology'  was  identical  with  that  descriljod  above.  !)Ut  in 
which  the  functional  changes  were  produced  by  an  entirely  different 
renal  lesion. 

RKl'OKf    OI-  CASE 

M.  V.  W.  (Harriet  Lane  Dispensary,  Xo.  2U6iUj,  aged  iVn  years,  of  Ameri- 
can fmrmtage. 

Family  flixtnry.  Unimportant.  Third  prcpnanry.  The  second  child  was 
stillborn  at  full  term.   .\o  history  oi  nephritis  in  any  of  the  immediate  rclalivts. 

I'ast  History. — Spontaneous  delivery  at  term.  Birth  weight.  5  pounds.  The 
child  was  hrta^it  fed  for  only  a  short  time  and  then  was  placed  on  whole  row's 
milk  to  the  age  of  8  months.  The  whole  milk  was  then  replaced  by  condensed 
milk  with  the  suldition  later  of  a  IHtle  rice  and  potato.  The  first  teeth  appeared 


•  Rectivtd  for  jiuhliciitiua,  April  14,  1922. 

•  From  the  Department  of  Pediatrics  and  the  Pathologic  Lahcratury.  Johns 
Hopkins  University,  and  the  Harriet  Lane  Home  of  the  Johns  Hopkins  Hospital. 

1.  Greene,  C  H. :  Chronic  Diflfusc  Nephritis  iu  Childhood.  Report  of  a  Case 
with  a  Review  of  the  Literature,  Am,  J.  Dis.  Child.  1S:183  (March)  1922. 
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when  1  year  ol<l.  She  sat  alone  at  this  time  though  she  never  walked.  At  the 
age  of  8  months  she  is  said  to  have  had  several  con%'ulsions  in  immediate 
succession,  fullnwt'd  by  sttipor  for  the  next  tlay  nr  two  and  l!ieti  \\\  iinciimnnia. 
VV  Iu-n  about  2  year?  old  llure  was  a  similar  illness  accompanied  by  tivi-  con- 
vulsions in  one  dajr.  No  convulsions  have  followed  this  second  attadc  though 
there  was  a  history  of  irregular  "spells  of  fever." 

Examination  at  the  first  visit  to  the  dispetisary  showed  an  unclcrdeveloped 
child  with  a  marked  degree  of  rachitis.  The  urine  contained  a  trace  of  albumin 
but  no  casts.  The  patient  was  treated  in  the  dispensary  for  five  months*  during 
which  time  regulation  of  her  diet  was  attempted  and  cod  liver  oil.  phosphoru^and 
bitter  wine  of  iron  were  given.  The  weight  im  rca<i''l,  I'rom  21  to  22  pounds,  hut 
feeding  was  difficult  and  she  never  ate  well  She  was  admitted  to  the  Harriet 
Lane  Home  August  1.  with  a  temperature  of  103  F.  after  having  been  feverish 
and  irritable  for  about  a  wit  k 

Physical  Examination— patient  was  a  markedly  undernourished  and 
underdeveloped  child.  Though  V/»  years  old  the  weight  was  only  22  pounds 
(average  weight  for  age  pounds),  .Anemia  wa>  niarkcf!  ati<!  the  skin  pre- 
sented a  tmiform  ivory>likc  pallor.  The  child  was  rachitic  witii  extreme 
deformity  of  the  head,  chest  and  extremities.  Muscular  development  was  poor 
although  >hc  wa<  aMc  to  sit  up  unsupported.  X  >  t  ffi^rt  was  made  to  stand  or 
walk  and  tlit-  tibial  ixjwing  would  have  rendered  the  feat  ditticult.  She  talked 
with  a  fair  ilcKrec  of  distinctness  and  there  was  no  apparent  mental  retardation. 

Tlead  Typically  r.itliitir  in  shape,  lari^c  .md  square  with  prntvnnnrcil  troiita! 
and  parietal  bosses.  The  aiuerior  foniaucl  was  open  admittnig  one  tinger  tip. 
The  eyes  and  ears  were  normal.  The  throat  showed  slifl^  injection  of  the 
pharynx  and  hypertrophy  of  the  tonsils.  The  lips  and  mucous  membranes  were 
anemic 

Chest:  Markedly  rachitic  in  type  with  great  flattening  of  the  sides  and  a 
nearly  rectangular  cross  section.  Harrison's  groove  was  prominent  and  was 
further  accentuated  by  the  flaring  of  the  lower  ribs.   A  distinct  rosary  was 

present.    Respirations  were  quiet;  abdominal  in  type. 
Lungs:  Clear  on  percussion  SAd  ausculution. 

Heart:   The  relative  cardiac  dullness  measured  1  by  6.S  cm.  at  the  fifth 

interspace  with  the  point  of  maximum  impulse  6  cm.  from  the  midsterna!  lino. 
The  heart  sounds  were  clear  and  the  aortic  second  sound  was  not  accentuated. 
The  pulse  was  regular  in  rate  and  rhythm  and  of  good  quality. 

\liiIoiiR-n  :  Large  and  liistended.  The  nni«cle  lone  wa^  i)iMtr,  \'o  fluid 
could  be  made  out.  The  liver  was  enlarged,  extending  4  cm.  below  the  costal 
margin.   The  edge  was  smooth  and  sharp.    The  spleen  was  greatly  enlarged. 

measuring  6  by  10  cm.  and  ext^•^din^^  from  tlii'  twelfth  rih  In  hind  nearly  to  the 
iliac  crest  nnd  a  third  of  the  way  tu  the  nmhiliiii>  anteriorly.  The  kidneys 
were  not  i)ali)ahle. 

I  Ntre;nitie-- :  Marked  distortion  of  all  the  long  bonf<;  wa'=  present  The 
hiimen  apptaretl  rclaluely  short  owing  to  bowing.  The  radius  was  nearly 
I  cm.  longer  than  the  ulna,  leaving  the  hand  in  a  position  of  extreme  a<lduction. 
The  femora  also  showed  bowing.  The  lower  third  of  the  tibia  was  l>ent  pos- 
teriorly through  an  angle  of  nearly  SO  degrees  leaving  the  long  axis  of  the 
foot  in  a  plane  parallel  to  tlie  axis  of  the  leg.    Muscular  weakness  was  marked. 

Tendon  redexes:  Present  and  equal  on  both  sides  though  they  were  very 
feeble. 

I,!.nr,it,'ry  Kt'ports. — Blood  examination:  Leukocytes.  13.350;  erythrocytes. 
2.460,000;  hemoglobin  (.Sahli),  43  per  cent.  Differential  count:  Polymorpho- 
nucleau*  neutrophils.  35  per  cent.:  pol> morphonuclear  eosinophils,  6  per  cent.: 
polytnorphoiuu  lear  li;i-oiihiI>.  iiniie ;  htnidn >eyt<  '<.  33  per  Cent.;  pathologic 
lymphocytes,  9  per  cent.;  large  mononuclears,  J  per  cent.;  transitionaU,  6  per 
cent;  myelocytes,  1  per  cent.;  myeloblasts.  2  per  cent;  unclassified,  5  per  cenL 
The  red  cells  were  p.ile  with  some  polkilocytosis  and  rather  marked  anisocytosis. 
The  platelets  were  diminished  in  number.  The  blood  picture  was  that  of  a 
severe  secondary  anemia  with  a  moderate  degree  of  bone  marrow  stimuhttmi. 


Fig.  1. —  Photograph  of  the  patient.  The  costal  margins  and  the  e«lge  of  the 
liver  and  spleen  are  outlined. 


Fig.  2. — Roentgenogram  of  the  leg  showing  the  Imwing  of  the  tibia  and  the 
rachitic  changes  at  the  ankle  and  knee. 


Fig.  3. — Section  through  the  costochondral  junction  showing  the  extensive 
rachitic  changes.  Three  <listinci  lines  of  healing.  Stained  with  silver  to  show 
the  calcium  phosphate  deposits. 
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L'rinc:  Pale  yellow,  faintly  acid.  Specffic  gravity,  1.009.  Albumin  (Esbach), 
1.5  gra.  per  liter.  A  trace  of  acetone  was  present.  No  sugar,  bile  or  blood. 
Microscopic  examination  .showed  many  epithelial  celLs,  a  few  pus  cells  but 

no  casts. 

PbcuoUuIphonepbthalcin  excretion  in  two  hours  was  7  per  cenu 
Total  urine:  Twenty>four  lunir  specimen  of  urine  showed  some  polyuria 
aii<1  a  (listiiKt  tendency  toward  tixation  nf  the  specific  gravity  and  nitrogen 
concentration.  Day  urine,  9  a.  m.  to  9  p.  ra.:  400  cc,  spccitk  gravity,  1.009; 
nitrogen.  022  per  cent.  N^t  urine,  9  p.  m.  to  9  a.  tn. :  260  c.c;  specific  gravity* 
1.011;  nitrogen.  0.22  per  cent.  Total  urhle  in  twcnty^four  hoars:  6W  ex.; 
spcciiic  gravity,  l.OlU;  nitrc^en,  0.22  per  cent. 

Wassermann  and  tuberculin  reactions  were  negative. 

Cnursi-  ill  !  1  iisf^itdl. — The  tcmpemtiirr  rrtnrncd  tn  norm.Tl  soon  after  adniis- 
sion  but  i'oo<i  was  refused  or  only  taken  poorly.  In  addition  to  the  polyuria, 
polydipsia  and  potlakiuria  were  marked.  A  repetition  of  the  phenolsul- 
phonephthaiein  test  on  a  catheterizcd  specimen  gave  a  4  per  cent,  return. 

There  was  no  marked  change  m  the  general  condition  until  .August  6.  when 
the  child  became  very  much  weaker,  developed  hyperpnea  and  became  stuporous. 
Respirations  were  slow,  labored  and  stertorous.  The  pulse  was  weak  and  feeble 
with  a  marked  pulsus  alternans.  The  nmximuin  systolic  blood  pressure  varied 
bclwtiii  IW  anil  Itlf^  witli  nearly  20  mm.  difference  in  the  systolic  pressure  of 
alternate  beats.  The  diastolic  blood  pressure  was  between  65  and  70.  The 
carbon  dioxid  capacity  of  tiie  blood  at  this  time  was  18  volumes  per  cent,  and 
the  nonprotein  nitrogen  was  4S  mp.  per  1(10  r,c.  Examination  of  the  eye  grounds 
revealed  slight  diffuse  congestion,  but  no  suggestion  of  albuminuric  retinitis. 
Sodium  bicarbonate  was  given  by  mouth  in  hrge  doses  wttfi  gradual  improve- 
ment. The  follouing  day  the  carhon  dioxid  capacity  of  the  binnri  had  increased 
to  26  volumes  ptr  cent.  Two  days  later  the  hyperpnea  ceased  though  the  urine 
continued  to  show  large  quantities  of  acetone  and  diacetic  acid.  Five  day.>  later 
(August  1.V)  ttic  patient  had  apparently  recnvered  and  was  i:i  fairly  good  condi- 
tion.  She  wa.s  hriglucr  and  more  alert  and  able  to  take  her  feedings  well. 

There  was  very  little  cliaiiKc  in  the  general  blood  picture.  Leukoses, 
17^00;  erythrocytes.  2.590,000;  hemoglobin  (Sahli).  41  per  cent. 

Urine:  A  clear,  lemon  yellow,  acid  specimen.  Specific  gravity,  1.012.  Albumin 
(Esbach)  1.75  gm.  per  liter.    Xo  acetone  or  diacetic  acid  present. 

Phenolsulphonephthalein  excretion  in  two  hours  was  6  per  cent. 

Carbon  dioxid  capacity  of  the  blood  was  3S  volumes  per  cent.  Blood 
pressure:  systolic.  96;  diastolic,  60;  with  no  alterations  of  the  pnlse. 

At  this  time  a  cystoscopic  examination  was  made.  Abdominal  palpation 
under  anesthesia  was  apparently  negative,  as  neither  kidneys  nor  ureters  could 
be  pali)ated.  ihoneh  the  liver,  spleen  and  pancreas  were  easily  felt  CystosCopiC 
examination  showed  a  normal  bladder.   Urine  cultures  were  negative. 

Owing  to  the  poor  condition  of  the  patient  (the  wright  had  fallen  to  18 
ponnds>  and  the  increasing  anemia,  transfusion  was  determined  on.  Aiiptt^t  16, 
the  child  was  given  175  c.c.  of  citrated  whole  blood  from  the  father  There 
was  no  reaction  following  the  transfusion  other  than  a  slight  rise  in  temperature. 
Improvement  in  the  appetite  and  general  condition  wa't  marked.  Four  (hiys  after 
transfusion  the  carbon  dioxid  capacity  of  the  blootl  was  41  volumes  per  ccat. 

Rlond  examination:  Leukocytes,  9,000;  erythrocytes,  3.560g000:  hemoglobin 
(Sahli).  per  rent.  Differential  count:  Pnlymnrphonnclcar  ncntrophils.  26 
per  cent.;  polymorphonuclear  eosinophils,  4  per  cent.;  polymorphonuclear  ba.so- 
phtls,  5  per  cent ;  lymphocytes,  37  per  cent. ;  pathologic  lymiriiocytes,  8  per  cent ; 
large  mononuclears.  1  per  cent.;  transitionals.  5  per  cent.;  myclncytcs,  none; 
myeloblasts,  I  per  cent.;  unclassified,  13  per  cent.  The  red  cells  were  essentially 
normal.  There  were  many  poorly  stained  and  fragile  forms  of  leukocytes 
difficult  of  interpretation,  hut  they  were  probably  mostly  lymphocytes. 

Urine:  Slightly  cloudy,  pale  yellow  specimen,  acid.  Specific  gravity,  1.012. 
.Mbumin  (Esbach),  075  gm.  per  liter.  No  acetone  or  diacetic  acid.  Epithelial 
and  a  few  pits  cells  were  present  but  no  casts. 
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Phcnolsulphoncphthalcin :  The  two  hour  excretion  was  8  per  cent. 

The  chihl  continued  to  improve  rapidly.  She  ate  fairlj-  well,  but  continued 
to  he  particular  as  to  her  diet,  refusing  eggs,  though  taking  ]>read  and  milk, 
and  gaining  in  weight.  She  was  bright  and  alert.  The  pollakiuria  l>ecame  less 
marked  but  total  samples  were  not  saved  so  that  we  are  unable  to  state  whether 
this  change  was  <iue  to  a  lessening  of  the  degree  of  polyuria  or  rather  to 
lessened  bladder  irritability.  Hlood  examination,  Septemlier  1  :  Leukocytes. 
14,000;  erythrocytes,  2.960.01K);  hemoglobin  (Sahli).  70  per  cent.  There  was  no 
change  in  the  dififcrential  count.  The  retl  cells  were  dark  with  some  diffuse 
ba^philia.    Platelets  were  still  diminished.    Four  normoblasts  were  seen. 


Fig.  4. — The  two  kidneys  compared  with  a  normal  kidney  from  a  child  of  the 
same  age. 

Urine:  Pale  yellow  specimen,  acid;  specific  gravity,  1.013.  .'Mhumin  (Esbach), 
0.75  gm.  per  liter.    No  acetone  or  diacetic  acid.    No  casts  or  pus  cells. 

Phenolsulphonephthalein :    The  two  hour  excretion  was  10  per  cent. 

The  patient's  condition  at  this  time  was  sufficiently  satisfactory  to  warrant 
her  discharge  from  the  hospital.    Weight,  20  pounds  6  ounces. 

She  proved  to  be  difficult  to  manage  at  home.  Her  appetite  became  pro- 
gressively poor  and  capricious  so  that  finally  she  refused  all  food  other  than 
milk,  rice  and  potatoes.  She  was  given  reducecl  iron,  but  the  hemoglobin  fell 
rapidly.  She  developed  a  cough  and  began  to  lose  weight  and  was  readmitted  to 
the  Harriet  Lane  Home,  September  26. 

Examination  at  this  time  showed  evidences  of  a  severe  anemia  and  recent 
loss  of  weight.    There  was  a  slight  rhinopharyngitis.    The  patient's  condition 
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otherwise  was  the  same  as  on  her  first  admission  to  the  hospital.  The  measure- 
ments of  the  liver  and  spleen  were  identical  with  the  earlier  ones.  The  systolic 
blood  pressure  was  102.  the  diastolic.  68. 

Blood  examination.  September  26:  Leukocytes,  13.900;  erythrocytes,  2,496,000; 
hemoglobin  (Sahli),  28  per  cent. 

Urine:  Pale  yellow  specimen,  acid;  specific  gravity.  1.011.  .Albumin  positive. 
No  acetone  or  diacetic  acid.  .\  few  epithelial  and  white  Idood  cells  were  present 
but  no  casts  or  red  h\ooi\  cells. 

Phenolsulphonephthalein.   The  two  hour  excretion  was  7  per  cent. 


Fig.  5. — Corte-x  of  the  kidney  showing  the  large  peripherally  situated 
glomeruli  and  the  enormously  dilated  tubules. 


The  patient  continued  to  present  a  difficult  fee<linK  proI)lcm  during  the 
remainder  of  her  hospital  course.  She  persistently  refused  all  food  but  milk, 
rice  and  potatoes  though  she  could  l>e  forced  to  eat  small  amounts  of  egg, 
scraped  beef  and  vegetables. 

An  Mwald  breakfast  Octolwr  12  revealed  the  |)resence  of  an  hypochlorhydria. 
Removed  at  one  hour  it  showed  free  hydrochloric  acid,  none :  combined  acid. 
24 ;  hydrochloric  acid  deficit,  40. 

Dilute  hydrochloric  acid  was  then  given  in  the  hope  that  the  appetite  might 
be  improved,  but  utiavailingly.    The  child  continued  rapidly  to  lose  weight. 
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Slight  hyperpnea  was  observed  October  18  and  the  carbon  dioxid  capacity  of  the 
blood  was  found  to  be  19  volumes  per  cent.  The  hydrochloric  aci<l  was  then 
discontinue<l  and  sodium  bicarbonate  substituted. 

Octolier  24,  the  child's  condition  underwent  a  distinct  change  for  the  worse, 
as.sociated  with  a  progressively  rising  temperature  and  a  rapid  loss  of  weight. 
Vomiting  made  it  necessary  to  stop  all  feedings  and  administer  rtui<ls  by  means 


Fig.  6.— Glomerulus  showing  the  dilatation  of  Bowman's  capsule  and  the 
round  cell  intiltratioti  through  the  section. 


of  the  rectal  drip  method.  .Anuria  <leveloped  October  27.  The  temperature 
remained  in  the  neighl>orhoo<l  of  10,^  F.  and  death  ensued  on  the  following  day. 

Macroscopic  Pindintjs  (No.  6038).' — Body:  The  body  was  that  of  a  small 
child  greatly  undersized  for  her  age.  The  skin  showed  an  extreme  pallor  and 
there  were  marked   rachitic  deformities  present,  accompanied   by  muscular 


2.  I  am  indebted  to  Dr.  J.  Paul  of  the  Department  of  Pathology  for  permis 
sion  to  report  the  necropsy  lindings. 
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atrophy.  The  long  bones  of  both  arms  and  legs  showed  epiphyseal  enlarge- 
ments and  symmetrical  bowing  of  the  shafts,  especially  the  tibias.  Saber-shin 
and  toe-drop  deformities  were  present.  The  a.xillary  and  cervical  lymph  glands 
were  easily  palpable. 

On  opening  the  peritoneal  cavity  the  abdominal  viscera  appeared  to  1)C 
unusually  pale.  The  serous  surfaces  were  smooth  and  the  cavity  contained  no 
fluid.    The  viscera  were  normally  disposed  but  the  liver,  slightly  enlarged, 


Fig.  7. — Dilated  and  cystlike  tubule  showing  the  flattened  epithelium,  the 
communication  l)ctwcen  the  different  cysts,  and  the  cellular  debris  filling  the 
tubules. 


projected  l.S  cm.  below  the  costal  margin  and  the  inferior  end  of  an  enlarged 
spleen  was  visible.  Prominent  and  numerous  lymph  glands  appeared  in  the 
me.sentery. 

The  thoracic  cavity  was  narrow  and  compressed  and  the  enlargements  of 
the  costochondral  junctions  stood  out  on  its  external  surface  and  projected 
into  the  pleural  cavities  as  nodules  on  the  anterior  thoracic  wall.    The  heart 
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Fig.  8  Fig.  9 

Fig.  8. — Semidiagrammatic  sketch  to  show  the  general  relationship  of  the 

renal  tuliulcs  and  the  cystic  dilatations.  Made  from  a  dissection  of  the  tubules 
by  Dr.  H.  F.  Traut. 

Fig.  9. — Wax  reconstruction  of  a  dilated  tubule  to  show  the  character  of  the 
cystic  dilatations.  The  glomerulus,  the  pro.ximal  convolute<!  tubule,  the  loop  of 
Mcnlc  and  the  beginning  of  the  distal  convoluted  tubule  are  shown. 
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occupied  the  major  portioit  of  the  lower  thorax,  its  apex  lying  close  to  the 
U-ft  th  rarir  w«ll  white  the  lower  lobe  of  the  left  long  was  practically  entirely 

anterior  to  it. 

Heart:  No  hypertrophy  of  the  heart  was  present;  it  was  small,  weighing 

only  frm  Roth  epicardium  and  cndocardiiini  wen-  smoutli.  Tlic  valves  were 
«lelicate  and  apparently  competent.   The  myocardium  appcaretl  to  i)e  normal. 

Lungs:  Both  lungs  were  small  and  almost  white  in  color,  their  consistency 
l>eing  everywhirc  soft  and  ciisliiony.  Tlie  pli^nrnl  surfaces  showed  nn  iinusua! 
degree  of  wrinkliiiK.  1  hey  were  pale  and  somewhat  opaque  in  appearance. 
On  section  the  cut  surface  showed  slightly  atelectatic  luttg  tissue. 

Spleen:  The  spleen  was  of  unusual  appearance.  It  wns  Irirge,  wciRhint? 
100  gni.  and  measuring  9.5  hy  4.5  hy  2.5  cm.  It  was  dark  purple  in  color  and 
very  firm  in  consistency.  It  was  tense  and  smooth.  On  section  the  splenic 
pid<>  flark  red  and  firm.  Many  prominent,  bttt  small,  greyish  malptghian 
l)odies  were  visible. 

Mesenteric  lymph  glands:  These  glands,  averaging  0.5  cm.  in  length, 
appeared  in  great  numhers  throughout  tlie  prii\!tn:il  i>ortions  of  the  mesentery. 

Liver:  The  liver  was  large,  weighing  5tjtJ  gm.  and  measuring  13.5  hy  7.5 
hy  7  cm.  Tts  color  was  pale  brown,  in  keeping  with  the  pallor  of  tb^  other 
organs.  It  was  somewhat  mottled  and  many  small  fatty  aren";  were  present. 
These  were  light  in  color  and  diffuse  in  distribution,  appearing  both  on  the 
surface  and  on  section. 

Suprarenals :  TTiese  organs  showed  no  gross  abnormalities. 

Kidneys:  The  picture  presented  by  the  kidneys  was  most  unusual.  Both 
organs  were  atrophic,  the  right  more  so  than  tiie  left  The  left  kidney  weighed 
only  10  pni.  .im!  it-  dirninsions  were  5  by  3  by  15  cm.  It  was  I'ak-  ^rrayish 
red.  The  surface  was  quite  smooth,  the  capsule  stripped  with  ease  and  prac- 
tically no  signs  of  fetal  lobulations  were  present  On  section,  the  renal  pelvis 
appeared  relatively  large,  considering  tlu-  small  size  of  the  organ.  Distortion 
of  the  normal  kidney  architecture  was  present,  and  the  cortex  was  very  thin 
and  ill  defined,  measuring  about  2  or  3  mm.  in  width.  In  its  place  and  in  the 
columns  of  Bertini  and  in  tlu-  distal  portions  of  the  medulla  the  tissue  ;tiii)eartd 
as  a  line,  loose  meshwork,  composed  of  irregularly  dilated  tubules  or  innumer- 
able small  irregular  cysts.  The  cortical  strutions  were  tnasked  by  this  picture. 
Tliroughout  the  medulla  an  increase  in  llbrous  tissue  was  present. 

The  right  kidney  was  smaller,  weighing  only  7  gm.,  and  measuring  4  by  2.5 
by  1.5  cm.  It  was  similar  in  appearance  to  the  left.  The  cortex  was  again  ill 
defined  and  almost  microscopic. 

Both  ureters  showe«l  some  dilatation,  the  one  on  the  left  being  slightly 
larger  than  the  right.    No  demonstrable  ureteral  strictures  were  present. 

Bladder:  Contained  a  few  cubic  centimeters  of  very  cloudy  mine.  The 
Tniiroii*  surface  of  the  bladder  was  normal  but  very  pale.  Over  the  trigone 
there  were  numerous  submucous  hemorrhages.  Hemolytic  streptococci,  staphylo- 
cocci and  colon  bacilli  were  grown  from  a  urme  culture  taken  at  the  time  of 
necropsy. 

Intestines :  Teycr's  patches  were  pruniiuent,  especially  in  the  region  of  the 
ileocecal  valve. 

Bone*  Creat  enlargement,  as  fU-scri''e(l  aTio\c,  of  the  rnstnrViondral  junc- 
tions was  present,  i  his  was  especially  noticeable  from  the  third  to  the  eighth 
rib.  On  section  the  line  of  demarcation  between  cartihtge  and  bone  was  thkk 

an<l  irreirnlar. 

Bone  marrow:  The  marrow  from  the  right  femur  was  unusually  hyperplas- 
tic  It  had  the  appearance  of  dark  red  jelly. 

Brain:  The  brain  did  not  show  any  gross  ahnnrnialifu>s. 

Microscopic  Findings. — Heart:  Sections  show  normal  heart  musculature. 

Lungs:  A  considerable  degree  of  atelectasis  was  present  with  conmpressioo 
and  thickening  of  the  alveolar  walto.  There  was  also  an  excess  of  peribronchial 
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fibrosis.  A  heavy,  thick,  suh|>lcural  layt-r  of  fibrous  tissue  was  present  and  the 
pleura  was  elevated  into  folds  wlmh  lay  lengthwise  along  the  lung  sun;t  c, 
compressing  the  tissue  beneath  them.  There  had  been  metapUMtis  oi  the  hning 
cells  of  the  pleura,  and  instead  of  the  usual  flattened  serosal  cells,  the  pleura 
w.is  n  ininiMr]  <il'  high  columnar  kIIs  witli  ilistally  placcil  nuclei. 

Spleen :  There  was  a  noticeable  decrease  in  iibrous  trabcculae  and  a  great 
predofninanee  of  endothelial  cellular  elements  present  in  tiie  splenic  pulp.  The 
•TirtlpiQliiiiti  cnrpii-^cle'^  ivc  rr  proDiini  nt,  mimerous.  and  ^.huu  i"*!  p.i5o  center?  filled 
with  large  vesicular  cells,  luu  wuh  a  peripheral  ring  of  dark,  small  round  cells. 
Throughout  the  splenic  pulp  a  great  number  of  red  blood  corpuscles  were  seen 

and  normnhtrists  wrre  inlitedly  ]irr<;iTit, 

Liver:  I  he  &<:ctiuu  prcsciUciJ  a  uuitorm  appearance,  UiU  the  portal  iipaces 
were  abnormally  distinct,  showing  an  inereaie  in  fibrosis  and  the  presence  ol 
small  round  cells  and  fibroblasts  in  close  association  with  the  bile  ducts,  a  peri- 
biliary  reaction.  Surrounding  these  portal  spaces  there  was  pronounced  vacuoli- 
zation of  the  liver  cells  and  peripheral  degeneration  of  the  lobules.  Signs  of 
a  hematogenous  function  were  present,  for  many  of  the  smusoids  distributed 
evenly  throughout  the  section  contained  a  few  small  cells  with  dark,  pyktiotic 
nuclei  rcM  initling  grottp«  oif  tiomoblftsta  Seen  in  the  liver  of  newly  born  or 
premature  children. 

Suprarenals:  Sections  of  the  suprarenals  did  not  show  any  abnormality. 

Kidneys:  The  microscopic   jiiiturc  will  he  discussed  later. 

Bladder:  Two  sections  Uirough  the  bladder  wall,  one  taken  from  the  region 
of  the  trigone  and  one  from  ^e  fundus,  appeared  normal  and  showed  little 
or  no  fiisloloi^'ic  evidence  of  cysrili^ 

Costochondral  junctions:*  The  rachitic  deformities  were  extreme.  The 
changes  in  the  bones  as  revealed  by  both  the  roentgen-ray  and  histological  exam- 
ination were  mo^t  i  xtmsive.  They  differed,  mnrrnver,  fr<iin  the  changes  ordi- 
narily found  in  rachitis.  The  proiiteraiivc  cartilage  wa^  most  irregular  aitd 
the  calcification  was  defective.  In  the  deep  metaphysis  were  large  islands  of 
crirtilav;e  hordt  rn!  rni  nn«»  or  more  sides  li\  dense  calcium  deposits.  Thr«e 
islands  ot  cartilage  gave  the  metaphysis.  as  seen  in  the  roentgenogr.nn,  a  honey- 
comb appearance.  The  trabcculae  were  thin  and  the  osteoid  iH.rilers.  compara- 
tively  speaking,  narrow.  Surrounding  the  trabcculae  and  islanils  of  cartilage 
and  lying  between  them  was  loose  fibrous  tissue.  Obviously,  for  a  long  time 
the  pathologic  condition  in  the  bones  had  been  in  a  state  of  flox  between  healing 
and  relapse. 

Bone  marrow:  A  smear  taken  at  the  time  of  necropsy  and  stained  with 
Wright's  stain  showed  many  well-formed  red  blood  cells  which  varied  consid- 
erably in  size.  The  number  of  nucleated  forms  appeared  to  be  normal;  normo- 
bbsts  markedly  predominating.  There  was  no  basophilia.  The  number  of 
white  Mood  cells  [>resent  \vii>  niirni;il.  Some  myelocytes  and  an  occasional 
myeloblast  were  present.  Many  undifferentiated  mononuclear  cells  with  finely 
reticulated,  purplish  staining,  nuclei  were  seen.  These  were  the  normal,  undif- 
ferentiated bone  marrow  cells. 

Sections  stained  with  f)oth  hemotoxyhn  and  eosin  and  Wright's  stain  showed 
a  very  hjrperptostic  marrow.  The  predominating  cells  showed  large  vesicular 
nuclei,  and  could  not  he  rln^isified  other  than  a"?  tindifFerentiated  hone  ni.Trmw 
cells.  Great  numhcr.s  of  early  cells  o£  the  granular  series  were  present  and 
they  i»«d(miinated  over  the  early  red  cell*.  Nomol^lasts  were  frequent,  but 
only  an  ocrasional  megaloblast  wa<  spfn.  Great  nnmbera  of  large  megakaryo- 
cytes were  seen  scattered  through  the  marrow. 

DISCUSSION  OF  CUNICAL  FINDINGS 

Qiiiicallyp  the  findings  in  this  case  were  those  of  a  long  standing 
renal  insufficiency  and  were  identical  with  those  seen  in  the  cases  of 


3. 1  am  indebted  to  Dr.  E.  A.  Park  for  the  discussion  of  the  changes  in  the 
bones. 
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typical  chronic  interstitial  nephritis.  In  this  case  the  family  history 
was  negative.  The  condition  was  present  from  birth  but  symptoms  of 
renal  disturbance  first  appeared  at  the  age  of  8  months.  At  this  time 
the  child  had  convulsions  that  probably  marked  the  first  of  a  series  of 

uremic  attacks. 

Ff/llnwitijj  the  convulsions,  the  patient  was  put  on  a  faulty  diet  and 
evidences  oi'  racliitiN  followed.  Tlie  character  of  the  diet  was  due.  in 
part,  to  tlie  ignorance  ot  ilic  parents,  but  in  even  greater  nu.isuro  it 
was  due  to  the  idiosyncrasies  of  the  patient.  Difficulty  in  feeding  was 
always  present  and  during  her  stay  in  the  hospital  the  child  would  eat 
only  milk,  rice  and  potato  unless  forced  to  take  other  things.  Similar 
cases  have  been  reported  by  Oppenheim  *  and  Paterson  '  among  others. 
It  is  not  surprising  that  an  extreme  degree  of  rachitis  should  develop  on 
such  a  diet.**  It  must  be  recognized,  however,  that  other  factors  ^  may 
have  entered  into  the  development  of  the  rachitis  in  this  child.*^  A 
marked  degree  of  renal  insutliciency  wa^  also  present. 

Blood  smears  taken  in  this  case  showed  a  pronounced  secondary 
anemia.  Simitar  blood  changes  are  found  in  many  cases  of  rachitis 
but  the  type  of  anemia  found  in  infants  is  not  specific  in  character  * 
and  the  anemia  in  thb  child  may  have  been  due,  in  part,  to  the  renal 
insufficiency  as  well  as  to  the  rachitis.  The  remarkable  clinical 
improvement  following  a  single  transfusion  is  of  interest.  This  is 
especially  so  since  there  apparently  was  no  great  stimulation  of  the 
hemopoietic  system.  The  increa.se  in  the  erythrocyte  coimt  lasted  for 
about  a  month  which  corresponds  well  witli  the  average  life  of  the 

4.  Opix  nlieiin,  A.:  Ueber  Schrumpfniere  im  Kindesalter,  Inang.  Dissert. 

Halle,  1891. 

5.  Paterson.  D.  H.:  Three  Cases  of  Renal  Dwarfism  Associated  with  Curious 
Bony  ChaiiKc.N  Proc.  Roy.  Soc.  M.-.l  13:  Sor  His  Child.,  107.  1920. 

6.  The  recent  work  of  McCollum.  Sinimonils,  Shipley  and  Park'  has  indi- 
cated that  rachitis  may  be  caused  by  a  disturbance  in  the  balance  of  inorganic 
salts  in  the  diot  wlu  n  coniliiiu<l  with  an  iiisufticiiiicy  of  an  organic  factor.  Dis- 
turbance of  the  calcium-phosplute  ratio  was  more  effective  in  producing  rachitic 
changes  than  was  the  absolute  amount  of  these  salts  present  m  the  diet  Phos* 
phate  retention  i«;  known  to  be  an  accnmpa'iiment  of  nephritic  acidosis.  It 
would  seem,  therefore,  that  if  reual  insutficic Mcy  were  to  disturb  the  calcium- 
phosi^te  balance  in  the  blood  of  a  growing  c1  d,  rachitis  might  result  Unfortu- 
nately, accurate  blood  stmlics  n  crr  nnt  possi  .  ;  in  the  present  instance,  nnd  we 
are  UJiable  to  pre.stiu,  at  the  present  time,  the  expennitiital  data  requisite  to 
prove  this  hypothesis.  The  problem  of  "renal  rickets"  has  recently  been  dis- 
cussed in  detail  by  Shipley,  Park,  McColhim  and  Simmonds.' 

7.  McCollum.  E.  v.;  Simmonds,  N.;  Shipley.  P.  G..  and  Park,  E.  A.:  Studies 
in  E.xperimental  Rickets.  VIII.  The  Productirn  of  Rickets  by  Diets  Low  in 
Phosphorus  and  Fat-Solubic  A,  J.  Biol.  Chera.  €7:507.  1921. 

8.  Shiplev,  P.  G.:  Park,  E.  A.;  McCollum,  E.  V.,  and  Simmonds.  W.:  Is 
Th.  rc  More-  riian  Oiir  Kind  of  Rickets?  Am.  J.  Dis.  Child  22:01  (July)  1922. 

9.  Evans,  F.  A.,  and  Happ,  W.  M.:  Secondary  Anemia  of  Infants.  A  Study  of 
the  So-Calted  Infantile  Splenic  Anemia  or  Anemia  Infantum  Psetidoleukemica» 
Johns  Hoplcins  Hosp.  Bull.  11:1,  1922, 
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transfused  blood  corpuscle.*''  During  this  period  there  was  a  great 
improvement  in  the  general  condition  of  the  patient  and  even  a  slight 
increase  in  the  phenolsulphonephthalein  output,  indicating  that  the 

kidtieyv  were  functionally  benefited  by  the  general  improvement. 

The  functional  efficiency  of  the  kidneys  in  this  child  was  low. 
Increased  frequency  of  urination  had  been  noticed  at  h«iiiie.  In  the 
hospital  a  nioderaie  increase  ui  the  tluid  intake  and  uutpui  was  noted. 
The  specific  gravity  of  the  urine  was  low,  the  limits  of  variation  being 
from  1.005  to  1.012.  A  fixation  test  was  not  done,  but  on  comparing 
the  total  day  and  night  urines  there  was  a  definite  suggestion  of  a 
fixation  of  the  specific  gravity  and  an  inability  to  concentrate  tfie 
nitrogenous  excreta.  As  in  the  case  of  Paterson  the  phenoIsulphone> 
phthalein  excretion  was  extremely  low. 

Albumin  was  present  in  the  urine  ilirMunrhnut  the  whole  period  of 
the  disease.  The  amount  was  increased  durinjr  the  uremic  attacks,  but 
was  never  large.  No  Rencc- Jones  or  protein  Ixidy  other  than  serum 
protein  was  demonstrable  in  tlie  urine.  Casts  were  absent  even  during 
the  terminal  stages  of  the  dii>ease. 

The  blood  chemistry  has  not  previously  been  reported  on  in  this 
type  of  case  and  it  is  to  be  ri^^retted  that  complete  blood  analysis  was  not 
possible.  The  nonprotein  nitrogen  was  48  mg.  per  100  cc,  a  value 
which  may  be  compared  with  the  figures  of  Schlutz  and  Pettibone** 
of  from  23  to  40  mg.  in  the  blood  of  new  bom  infants,  of  Tileston  and 
Comfort  "  of  from  20  to  34  mg.,  of  Leopold  and  l^.ernli.ird  "  of  from 
19  t<»  40  ni«,'.  in  the  blood  of  normal  children,  and  of  Leoj)ohl  and  I'ern- 
hard  '  of  from  34  lu  .^2  ing.  in  miscellaneous  cases  of  chronic  nephritis 
in  childliood.  It  is  .apparent  that  there  was  a  dctinite  nitrogenous 
retention  in  the  blood  even  though  the  type  of  this  retention  could  not 
be  determined. 

The  systolic  blood  pressure  was  106  and  the  diastolic  70.  While  this 
may  indicate  a  slight  hypertension  for  a  child  aged  years,  it  is  not 
marked.  There  were  no  evidences  of  cardiovascular  changes. 

Death  was  due  to  uremia,  though  starvation  acidosis  undoubtedly 
was  a  contributing  factor. 

to.  Ashby,  W.t  Detemtmation  of  Length  of  Life  of  Transfused  Blood  Cor- 

puscKs  in  Man,  J.  Expcr.  Med.  29:267.  1919. 

11.  Schlut2,  F.  W.,  and  Pettibone,  C.  J.  V.:  Quantitative  Deterintnations 
of  N'onprotein  Nitrogen  in  the  Blood  of  the  Mew-Born,  Am,  J.  Dis.  Child.  10: 

206  (.Sept)  19 KS. 

12.  Tileston,  W.,  and  Comfort,  C.  W. :  The  Total  Nonprotein  Nitrogen  and 
Urea  of  the  Blood  and  the  Phenolsulphonephthalein  Excretion  in  Children.  Am. 
J.  Dis.  Child.  10:278  '  Srpt.t  1015. 

13.  Leopold,  J.  S..  and  Bernhard,  L. :  The  Nonprotein  Nitrogenous  Constitu- 
ents of  the  Blood  and  the  Phcnobtdphoncphthatein  Test  in  Children.  Am.  J. 
Dis,  Child.  11:432  (June)  1916. 
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DISCUSSION   OF  THE   PATHOLOGIC  FINDINGS 

The  resentUance  between  the  dinical  findings  in  this  case  and  those 
of  chronic  diffuse  nephritis  was  marked.  The  clinical  findings  in  both 

types  of  cases  were  determined  by  the  extreme  inii);iirnient  of  renal 
function  but  the  kidney  lesions  were  very  diflFerent  anatdmicnlly. 

In  the  majority  of  cases  consirlercd  in  a  prcvinu';  pajier '  the 
pathologic  findings  in  the  kichicy  were  similar  to  those  found  in  the 
prinury  diffuse  nephritis  of  adults.  Jn  the  present  case,  the  kidneys 
present  a  different  pathologic  picture.  The  sections  were  remarkable 
because  of  the  marked  dilatation  of  the  tubules.  This  dilatation  was 
general  but  was  most  marked  in  the  peripheral  half  of  the  organ.  In 
this  peripheral  zone  the  convoluted  tubules  assumed  enormous  propor- 
tions. Thev  appearefl  as  larije.  irregular,  oi)en  spaces  lined  with 
epithehuni,  c--fiitially  cubniiial  in  tv]»L-.  and  in  a  fair  state  of  preserva- 
tion. In  these  areas  of  tubular  dilaiation  the  interstitial  tissue  was  prac- 
tically insignificant,  and  a  picture  not  unlike  lung  tissue  was  formed. 
Most  of  the  spaces  contained  coagulated  fluid  but  a  few  cellular  casts 
were  seen.  In  the  cortex  the  glomeruli  showed  great  increase  in  size. 
The  majority  of  the  largest  ones  appeared  dose  to  the  capsule  of  the 
kidtu} ,  hut  ttu'  •^domerular  hyi)ertrophy  wa^^  g^enrral.  Signs  of  chronic 
inllainniation,  for  the  most  part  interstitial  in  character,  were  present 
throu^'lmnt  the  entire  section.  It  was  mo^t  i)r< >niintnt  close  to  the 
capsule  where  ihere  was  a  peripheral  zone  of  markctl  round  cell  infiltra- 
tion and  fibrosis.  The  glomendi  tfiemselves  escaped  direct  involvement 
other  than  thickening  of  the  capsule  of  Bowman.  Through  the  sone  of 
<lilatation  this  inflammatory  reaction  was  not  marked,  but  in  the  region 
of  the  papillae  there  again  was  diffuse,  round  cell  infiltration,  and  some 
interstitial  fibrosis.  Some  of  the  papillary  tubules  showed  epithelial 
proliferation.  A  few  of  them  contained  red  blood  cells  but  other  signs 
of  an  arnte  ncphriti-^  wcrt'  lac  lving. 

The  a|)pearanLe  of  the  zone  of  dilated  tubules  suggested  that  this 
was  a  case  of  early  congenital  cystic  kidney.  Congenital  cystic  kidnQr  is 
found  under  widely  varying  drcumstances  and  an  extensive  literature 
has  arisen  concerning  the  mode  of  origin  of  the  cysts.  Numerous 
theories  have  been  proposed  to  explain  the  development  of  the  poly- 
cystic  kidney  but  at  present  only  two  are  seriously  accepted:  (1)  the 
theory  that  the  process  is  due  to  a  ne<iplasm;  (2)  the  theory  that  the 
process  is  diu-  t.i  congenital  mal format jf>n.  Various  combinations  of 
these  two  thutric-  ha\e  al<o  been  pn  tjx  isfd. 

The  older  theor)  ui  \  irchow  "  ha^  been  discarded  rompilclel) .  lie 
assumed  that  the  cysts  in  congenital  cystic  kidney  were  retention  cysts 


14.  Virchdw,  R. :  Vvhcv  cmiki  tiit.ilo  Nierenwassersudit,  G«s.  AbhandL  z. 
Wi&jicnch.  .Med.  Trankfuit.  1856,  p.  864. 
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of  inflammatory  origin.  Following  an  intrauterine  papillitis  or 
nephritis,  the  lurolifcratioii  of  scar  tissue  caused  an  obliteration  of  the 
coltecting  tubuies  with  resultant  cyst  formation.  Busse  and  Bemer,'* 
in  ]>artictilar»  have  pointed  out  that  the  proliferation  of  the  interstitial 

tissue  is  secondary  to  the  cystic  changes.  In  addition,  Petterson  "  pro- 
diice<!  nn  cxiierimpntal  nhlitemtion  of  the  collecting  tubules  in  rabbits  by 
hgaiing  the  rt-nal  ji.ipilla.  1  hi-  rcsulietl  in  a  temporary  dilatation  of  the 
entire  tubule  lulUiwed  by  atrophy.  Tollens  found  similar  atrophy 
and  destruction  of  the  tubules  follQwing  cauterization  of  the  papilla. 

Brigidi  and  Severi  first  brought  the  theory  of  new  growth  into 
prominence.  They  observed  epithelial  proliferation  in  the  tubules  and 
the  formation  of  epithelial  nests  which  became  convcrtc<l  into  cysts  by 
secondary  degenerative  changes.  Papillary  outgrowths  from  the  epi- 
thrlinm  of  the  dilated  tubule-^  were  also  observed.  The  chanj^e*;  in  the 
kidney  showed  marked  similarity  to  those  ucctirrin^  in  cvvtadenonias 
of  the  ovary,  Becau.se  of  this  the  renal  lesi<m  was  cla>sitied  as  a  true 
neoplasm.  Nauwerck  and  Hufschmid  empliasized  the  evidence  of 
new  growth  associated  with  congenital  cystic  kidney.  They  recognixed 
buds  from  the  tubules,  intracystic  papillary  growths,  and  the  develop- 
ment  of  epithelial  cell  nests.  With  Von  Kahlden  *^  they  emphasized 
the  frequent  association  of  cystic  changes  in  the  liver  with  cysts  in  the 
kidney.  Von  Kahlden,  in  particular,  thought  the  changes  in  the  liver 
were  due  to  the  adenoma  or  cystadenoma  of  the  bile  passage  and  the 
association  of  thh  condition  with  -similar  clianijes  in  the  kidney  sfioke 
very  strongly  for  the  identity  of  liic  pathologic  process  involved  in  both 
instances. 

In  two  ca.ses  of  ct>ngenital  cystic  kiihiey>  and  liver  occurring  in 
infants  Bunting  ^  showed  that  there  was  a  condition  of  hyperplasia  of 
the  duct  epithelium  with  a  tendency  to  cyst  formation.  This  was  most 
marked  in  the  kidneys  and  liver  but  occurred  to  a  less  degree  in  the  pan- 

15.  Busse,  O.:  Ucber  Cystcnniere  und  andere  Entwicklungsstorungen  der 
Xiere,  Arch.  f.  patlL  Anat.  n.  Physiol.  171:442,  1904. 

16.  Burner,  O.:  Zur  Zyst«nniercn£rage,  Arch.  f.  path.  Anat.  ti.  Physiol.  Sil: 

265.  19IJ. 

17.  Petterson,  A.:  Ueber  die  Verandemngen  der  Viere  iiadi  Lasion  der 

Papille  bcim  Kaniiichen.  Bcitr.  ?.  path.  Anat.  u   ;.  illv;  Pith,  33:W).  ]<^i)^. 

IS.  Tollens:  Uebcr  die  Folgen  Ucr  Markkcgc-loblitcratiun  dcr  Kaninchenniere, 
Arch.  I.  path.  Anat.  v.  Physiol.  177:477,  1904. 

1o  P,ri).ndi.  V  .  Scvcri.  A.:  Contributo  alia  pathogens!  delle  dsti  renalc. 
Lo  SperinieiiUlc  4€:1.  1880. 

20.  Xauwerck.  C.  and  Hufschmid,  K.:  Ueber  das  uiultiloculare  Adenokystom 
dor  Xiere.  F.in  Bcitrag  mr  Kenntniss  der  Cystcotiicre,  Beitr.  z,  path.  Anat.  u.  z. 
allg.  Path.  12:1.  1893. 

21.  Von  Kahlden.  C. :  Ueber  die  Genese  der  multT  t-ii  Cysteniticre  und 
der  Cyslenleber,  Beitr.  z.  path.  Anat.  u.  z.  allg.  Path.  13:2':*1.  1853. 

22.  Bunting,  C.  H.:  Congenital  Cystic  Kidney  and  Liver  with  Family  Ten- 
dency, J.  Exper.  M.  9:271,  1906. 
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creas.  Bunting  found  some  increase  in  the  number  of  tubules  but  there 
was  no  sharp  distinction  between  abnormal  tubules  and  normal  renal 
parenchyma.   The  evidence  of  epithelial  hyperplasia  was  widespread. 

and  Bunting  did  not  think  the  diagnosi"^  of  adenocystoma  justified.  The 
familial  iliaracter  of  his  two  ca^es  lead  him  to  a  diagnosis  of  congenital 
maliurniatiun  rather  than  of  neoplasm. 

The  familial  and  hereditary  occurrence  of  congeniial  cystic  kidnc) 
has  been  noted  by  many  authors  since  the  time  of  Virdiow.  Not  only 
are  congenital  cystic  kidneys  frequently  familial  in  origin  but  a  long 
series  of  associated  congenital  malformations  have  been  reported.  Dun- 
ger  **  and  Meyer  **  have  both  reviewed  this  literature  in  detail. 

The  eiqilanatiun  of  the  mechanism  for  the  origin  of  congenital  cystic 
kidney  as  a  congenital  malformation  have  varied  greatly  with  the  con- 
ception of  the  normal  development  of  the  kidney  current  at  the  time. 
Hildebrand  made  use  of  the  modern  dualistic  theory  of  the  forma- 
tion of  the  permanent  kidney.  He  postulate<l  a  failure  of  union  between 
tlie  collecting  and  convuluicd  tubules.  The  cy.>»ts  were  assunietl  to  be 
retention  cysts  developing  in  the  glomeruli  and  convoluted  tubules. 
Ribber  "  assumed  the  same  type  of  devek^miental  defect  of  llie  tubules 
but  emphasised  the  importance  of  proliferative  changes  in  the  epi- 
thelium in  their  relation  to  cyst  formation.  This  explanation  of  the 
meduinism  of  cyst  formation  has  received  much  support  from  the 
reconstructions  of  the  tubules  from  cases  of  congenital  cystic  kidney 
made  by  Meader    and  Forssman.'" 

Meader  found  glomeruli  without  urinifcroiis  tuhnli  s,  glomeruli  with 
dilated  capsules  but  no  outlets,  and  glomeruli  opening  into  ^.hort  nrinif- 
erous  tubules  which  en<le<l  in  cysts.  Study  made  clear  that  the 
glomerulus  and  the  proximal  poriiuii  of  the  uriniierous  tubule  were 
the  parts  involved  in  his  case,  but  Meader  did  not  feel  justified  in  draw- 
ing conclusions  as  to  the  mechanism  responsible  for  the  lesion.  Forss- 
mann  agreed  with  Hildebrand  in  thinking  that  the  cysts  were  retention 

23.  Dunger,  R.;  Zur  Lehre  von  tier  Cystenniere  niit  besonderer  Beriicksich- 
tigung  thre  Herrditat.  Beitr.  z.  path.  Anat.  u.  2.  allg.  Path.  S8:445.  1904. 

24.  Ntever,  E. :  L'cIhi  die  F.ntwicklangstdniiigcn  der  Nicre,  Arch.  f.  path. 
Anat.  u.  Physiol.  171:209,  1903. 

2i.  Hildebrand.  O.:  Weiterer  Bettrafr  zur  pathologischen  Anatomie  der 
Nieretigeschwulste.  .\rcli.  f.  kliii.  Cliir.  48:.^^,^.  1S94. 

26.  Felix,  W.:  The  Development  of  the  Urinugcnital  Organs,  Manual  of 
Human  Embryology  (Keibel  and  Mall).  Philadelphia  1:752,  1912. 

27.  Ril»l)ert.  H.:  IVhrr  «lie  EntwicVhmg  der  hlrihrndcn  Xitrt  uiul  die 
Enststehung  der  Cv.slieniiierc.  Vcrhandl.  d.  deutsch.  paiii.  Gescllsch.  2:187,  1900. 

28,  Meader,  E.  .\  Study  of  the  Anatomical  Relations  m  a  Congenital 
Cystic  Kidney,  Johns  Hopkins  H.i>i>.  Bull.  18:353,  1907. 

29,  For.ssman,  J.:  Rckunstruktionen  von  Cystcnuicren,  zugicich  em  i-leitrag 
zur  Kcnntnis  der  Entstchung  von  Cystennteren,  Beitr.  z.  path.  .Anat.  u.  z,  allg. 
Path.  M:500,  1912. 


CREESB-CYSTIC  KtDSBYS 


17 


cy«ts.  The  itmlifcrative  changes  in  tlic  ei>ithcliuni  ari'  >trikinjj  in  many 
in^iaiKCs  and  Staeinmler  *°  among  ulher»,  adniii.s  the  developmental 
defect  in  the  tubule  but  insists  that  the  secondary  changes  are  neoplastic 
in  character,  McKinley*'  has  recently  reviewed  the  subject  of  the 
einthelial  changes  in  cystic  kidney.  He  emphasized  the  similarity  of 
the  changes  to  those  seen  in  compensatory  hyperplasia  of  the  kidney 
from  other  caincs  and  suggested  that  the  changes  in  the  epithelium  were 
expressions  of  compen'^ntdry  effort  in  an  organ  whose  functional 
capacity  had  het-ii  rediuecl  liy  jirimary  cystic  changes. 

Failure  of  unum  of  the  two  separate  eleuiciits  of  the  renal  anlage 
will  not  explain  the  origin  of  all  cases  of  cystic  kidney.  \'on  Mutach  *• 
and  Bunting,**  by  a  study  of  serial  sections,  were  able  to  prove  the 
continuity  of  the  renal  tubules  in  the  cases  reported  by  them.  Bemer  " 
also  found  carmine  in  the  cysts  after  its  injection  into  the  ureter. 
In  all  of  these  cases  well  developed  cysts  were  fwesent.  Retention 
alone  will  not  sufTicr  tr»  explain  the  origin  of  the  cysts. 

In  order  to  >tu(ly  the  true  j>alhologic  picture  in  the  present  case, 
the  kidney  ttiluiU  s  were  modeled  by  the  well  known  wax  plate  recon- 
struction mciliod.  Distortion  of  the  sections  by  the  dilatation  of  the 
tubules  made  reconstruction  diflicutt  but  it  was  usually  possible  to 
follow  any  tubule  through  ])art  of  its  course  and  several  were  folkmed 
through  greater  distances.  The  kidney  was  also  studied  fay  digestion 
in  hydrochloric  add  and  dissection  of  the  individual  tubules.** 

The  glomeruli  were  large  and  showed  very  little  change  although 
the  tuft  seemed  to  be  somewhat  looser  and  less  compact  than  normal 
and  the  glomerular  capsule  was  slightly  distended.  The  clianpes  in 
the  tubules  varied  slightlv  in  the  ditierent  parts  of  the  kidue)  but. 
in  general,  ihe  t'lr'^t  portion  of  the  proximal  convoluted  tubule  was 
only  slightly  diiaicd.  Its  epithelium  was  cuboidal  and  somewhat 
swollen  and  granular.  The  changes  in  the  tubule  first  became  striking 
in  the  second  portion  of  the  proximal  convoluted  tubule.  This  portion 
of  the  tubule  was  distorted  out  of  all  recognition  by  a  series  of  large 
cystic  dilatations.  For  the  most  part  these  dilatations  approached  the 
spherical  althou^  some  were  fusiform  in  shape.  The  epithelium 
of  these  cysts  was  primarily  cuboidal  although  in  many  places  it  was 

30.  Staetnmler.  M.:  Ein  Bcitrai?  lur  Lehre  von  der  Cvstennierr,  BeJtr.  z. 
path.  .-\ii;it.  u.  z.  allg.  P.ith.  68:22.  1^21. 

31.  McKinla>.  C.  A.:  Epithelial  Hyperplasia  in  Congenital  Cystic  KidneySf 
J.  Urol.  4jI95.  1920. 

.12.  Von  Mutacli.   \.:  Hfitravr  nxt  Gcnese  der  congcnitalen  Cystcfinwren, 
Arch.  f.  path.  Anat.  u.  Physiol.  42:46,  1895. 
33.  Bemer,  O.:  Die  Cysteiwiiere,  Jem,  19t3. 

M.  T  am  inflcbted  to  Dr  \V.  G.  MnrCanum  for  suggesting  this  use  of  recon- 
struction methods  in  the  study  of  the  pathology  of  the  tubule,  and  for  much 
critidiiii  and  advice  in  the  course  of  this  study. 


18      AMERICAN  JOURNAL  OF  DISEASES  OF  CHILDREN 


flattened  as  a  result  of  distention  or  pressure.  The  epithelium  was 
granular  and  in  some  of  the  cysts  had  become  completely  degenerated, 
filling  the  tubule  with  granular  debris.  Interoommuiucation  between 
these  saccular  dilatations  was  for  the  most  part  quite  free  although 
in  some  cases  there  was  constriction  by  intervening  bands  of  interstitial 
fibrous  tissue. 

This  dilated  i<  r'^on  oi  the  tubule  occupied  the  outer  fourth  or 
fifth  of  the  kidney.  The  loops  of  Henlc  were  of  nearly  uniform 
caliber  throughout.  The  ascending  limb  of  the  loop  of  Henle  and 
the  distal  convoluted  tubule  occasionally  showed  slight  dilatation  but 
this  did  not  approach  the  cystlike  character  observed  in  the  proximal 
convoluted  tubules.  The  majority  of  the  tubules  showed  well  devel<^d 
loojis  of  Henle  and  opened  into  a  collecting  tubule  in  the  usual  manner. 
In  others  there  was  no  loop  of  Henle  and  the  descending  portion 
of  the  tubule  opened  directly  intr>  the  collecting  tuhulc  in  tlie  vicinity 
of  the  |x;lvis.  The  structure  of  these  latter  tuliules  was  \ery  sug- 
gestive of  the  type  4*1  enihrvdnic  tissue  described  by  Traul.  '  Both 
types  of  tubule  showed  much  the  same  degree  of  cystic  dilatation  and 
aj^rently  were  equally  affected  by  the  jjaihologic  process. 

The  cysts  in  the  kidn^  were  not  retention  cysts  for  the  changes 
in  the  tubules  were  changes  in  form  and  not  of  structure.  There  was 
no  evidence  of  the  type  of  developmental  defect  in  tlie  tubules  that 
is  reported  as  associated  with  congenital  cystic  kidney.  Hydronephrosis 
follows  obstruction  in  the  urinary  tract  but  this  is  associated  with 
atrophy  and  not  with  dilatation  of  the  individual  tubules, 

The  kidneys  in  the  ])rcsent  cases  were  remarkable  because  of  their 
small  size.  .Ml  degrees  of  failure  in  the  renal  anlage  have  been 
described,  from  complete  absence  of  the  kidney  to  relative  hypoplasia 
on  the  one  side  or  the  other.  Cystic  change  is  present  in  such  rudi- 
mentary kidneys  as  in  the  case  reported  by  Sternberg**  and  there  is 
no  sharp  distinction  between  that  condition  and  tlw  hypoplastic  cystic 
kidneys  reported  on  by  Von  Mutach,  Staemmler.  or  Schaefer.*' 

In  the  present  case  the  kidneys  were  greatly  reduced  in  size  and 
the  cortex  was  much  thiuner  than  normal.  The  glomeruli  were  greatly 
reduced  in  numbers.  Xo  attempt  was  made  at  enumeration  but  it  is 
evident  that  iheit  was  hut  a  fractlDU  of  the  normal  number  of  renal 
tubules  present.   The  kidneys  present  some  slight  evidence  of  intiam- 

35,  Traut.  H.  F. :  Personal  Gommunicatinn  to  the  author.  I  am  greatly 
indehted  tn  Dr.  Traut  for  his  dissection  of  the  tubules  and  confirmation  of  the 
author's  findinKs  in  this  case. 

.Y).  Sternht-rg.  C. :  Znr  Kasuistik  der  Xi. : .. n,!,  fckic  und  Miszbildangen  des 
Uroffenitalapparates,  Wien.  klin.  Wchtischr.  20:130,  1907. 

37.  Schaefer,  F.:  Uetier  eine  hypoplastiche  und  eine  partidle  Zystenniere, 
Frankfurt  Ztschr.  f.  Pathol.  M:128,  1921. 
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niaiory  changes  but  lliis  does  not  explain  the  retiuction  in  the  number 
of  tabotes.  Particularly  striking  is  the  absence  of  atrophic  changes 
in  the  tubules,  especially  when  this  kidney  is  compared  with  one  from 
a  case  of  chronic  diffuse  nephritis.  The  small  sitt  of  the  kidneys  is 
due  to  a  failure  in  development  rather  than  to  d^eneration  or  atropliy 
of  ihv<c  nrj^nns.  Clinically  this  case  presented  evidences  of  a  marked 
rctial  iii-utik  it  iK  N .  The  ttihulcs  slmwed  some  evidences  of  epithelial 
hyperplasia  ihuugh  this  \v;i>  never  extreme  and  there  were  no  papil- 
lomatous diaiiges.  McKnil.iy  has  pointed  out  tliat  sucli  changes  are 
to  be  interpret  as  a  compensatory  hyperplasia  consequent  to  the 
renal  insufficiency.  The  dilatation  of  the  convoluted  tubules  must 
likewise  be  considered  as  an  active  process  associated  with  functional 
hypertrophy. 

SUMMARY 

A  case  is  rcporud  of  congenital  cystic  kidney  in  a  girl,  aged  3 
years.  The  clinical  tiiuliii^fs  were  the  same  as  ocrnr  in  chronic  diffuse 
nephritis  of  ctMij^^anital  origin,  1  he  pathologic  picture  was  that  of 
bilateral  hyjxjplasia  of  llu-  kidneys  with  cyst  formation.  The  renal 
tubules  were  charade rizetl  by  marked  cystlike  dilatations,  especially 
in  the  proximal  convoluted  tubules.  There  was  no  evidence  of  obstruc- 
tion and  the  dilatation  apparently  was  secondary  to  functional  hyper- 
trophy of  the  tubules.  It  should  be  emphasised  that  the  clinical  picture 
was  determined  the  functional  insuAkiency  rather  than  by  the 
pathologic  changes  in  the  kidney. 


ULTRAVIOLET   RADIATION    L\  RICKETS 


EFFECT  ON  THE   CALCICM   AND   INORGANIC  PHOSPHOKUS 
CONCENTRATION  OF  THE  SERUM* 

B.   KRAMER,  H.  CASPARIS   and  J.  HOWLAND 

BALTIMORE 

Huldschinsky  ^  lias  shown  conclusively  that  when  children  suffering 
from  rickets  are  exposed  repeatedly  tn  the  rays  of  the  mercury  vapor 
quartz  lamp,  healing  of  the  rachitic  idtxress  ensues.  The  chanjje'^  were 
demonstrated  by  means  of  roentgenograms.  The  wui  k  lias  been  amply 
conArmed  by  others.  Howland  and  Kramer  *  have  reported  the  observa- 
tion that  die  inorganic  phosphoius  of  the  serum  is  markedly  reduced 
in  uncomplicated  rickets  and  tfiat  the  concentration  of  this  substance 
rises  to  normal  or  slightly  alHi\  c  normal  limits  following  the  r^utar 
administration  of  cod  liver  oil.  Iversen  and  Lenstrup"  have  made  a 
simihir  ohservati(m  with  regard  to  the  acirl  <nht]i'e  ph(is]>horus  of  the 
]il;i>m:i.  In  a  previous  pa|)er  -  the  imi»iirtance  of  a  iionnal  inorganic 
phuhphorus  concent rali(>H  for  the  orderly  progress  of  calcitkation  has 
been  emphasized.  McCollum,  Park  and  their  associates  have  produced 
rickets  in  rats  by  administering  a  diet  containing  an  excess  of  calcium 
but  deficient  in  phosphorus  and  the  unidentified  antirachitic  factor 
present  in  cod  liver  oil.  Analyses  by  Kramer  and  Howland*  have 
shown  that  the  concentration  of  inorganic  phosphorus  in  tlie  serum 
of  such  animals  is  reduced  far  below  the  normal  level,  while  the  cakium 
concentration  remains  normal.  The  concentrations  of  calcium  and  of 
inorganic  jihosphoms  in  the  sltuiii  of  these  animals  ami  in  those  of 
children  -iitYfiinj^  from  ruktts  an'  essentially  tlie  s<unc.  Exposure  of 
such  animals  to  ultraviolet  light,  whether  emanating  from  the  mercury 
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\-apcr  quartz  lamp,  the  cadmium  spark,  or  the  ferric  chromium  con- 
denser spark  results  in  an  increase  of  the  inorganic  phosphorus  of  the 
serum  and  the  appearance  of  fresh  deposits  of  calcium  in  the  bones. 
The  changes  are  identical  with  those  which  occur  in  rachitic  children 
when  cod  liver  oil  is  administered.   In  a  recent  communication  Gutman 


Fig.  1. — Radius  and  ulna  of  G.  W.  (Case  1)  before  (Jan.  31)  treatment; 
thirty  days  after  (March  7)  treatment,  and  forty-four  days  after  (March  21) 
treatment. 

and  Franz  "  state  that  they  have  fciund  an  increase  in  the  inorganic 
phosphorus  of  whole  l)l(»od  of  rachitic  rats  after  ex|K)sure  to  ultraviolet 
rays.    Hess  and  Unger  ^  report  the  cure  of  rickets  in  children  and  the 

6.  Ciutman,  M.  B..  and  Fran»,  V.  K. :  Observations  on  the  Inorganic  Phos- 
phate of  Blood  in  Experimental  Rickets  in  Rats.  Proc.  Soc.  txper.  Biol.  &  M. 
1»:171.  1922. 

7.  Hess,  A.  P..  and  L'nger.  L.  J.:  Use  of  the  Carl)on  .\tc  Light  in  the  Pre- 
vention and  Cure  of  Rickets,  J.  A.  M.  A.  78:15%  (May  27)  1922. 
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prevention  of  rickets  in  rats  by  means  of  a  carlxjn  arc  light.  They 
report  also  a  slight  increase  in  the  inorganic  phosphorus  of  the  blood 
of  children  so  treated. 

The  observations  with  children  that  we  have  to  rei)ort  were 
made  as  a  continuation  of  our  observations  on  rachitic  animals. 
Radiation  was  accomplished  by  means  of  a  mercury  vai)or  quartz 
lamp.    The  spectrum  of  the  light  from  this  lamp  showed  in  addition 


Fig.  2.— Tibia  and  fibula  of  R.  H.  (Case  2)  before  (Jan.  18)  treatment; 
forty-two  days  after  (March  7)  treatment  and  fifty-six  days  after  (March  21) 
treatment. 

to  the  rays  of  longer  wave  length,  bands  of  considerable  intensity  in 
the  second  ultraviolet  region  (from  2,900  to  1.850  Acngstrom  units). 
Of  these,  rays  having  a  wave  length  of  about  2,SC)0  Aengstrom  units 
gave  the  most  intense  band. 

Five  children,  four  colored  and  one  white,  were  treated  by  these 
rays.  They  were  exposed  at  a  distance  of  50  cm.  every  day,  at  first 
for  five  minutes  and  then  the  length  of  exp<>sure  was  rapidly  increased 
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to  twenty  minuies.  Oti  alternate  clays  the  ventral  anU  dor.sal  aspects 
of  the  body  were  radiated.  The  eyes  were  carefully  protected.  The 
amount  of  current  employed  was  8  amperes. 

Roentgenograms  were  made  before  and  several  times  during  the 
cnui  sc  of  treatment.  Determinations  of  the  calcium  and  inorganic 
phosphorus  of  the  serum  were  mnde  at  least  three  times  with  each 
patient,  once  before  and  twice  during  treatment. 

SUMMAltr 

Five  children  showing  clinical  evidences  of  rickets,  cunJirnieii  by 
roentgenographic  examination  of  the  hones,  were  treated  by  systematic 
exposure  to  the  rays  from  the  mercury  vapor  quarts  lamp.  This  was 
followed  in  every  instance  by  healing  of  the  rachitic  process  in  the  bones. 

The  inorganic  phosphorus  concentration  of  the  serum  of  these  children 
was  low  (fri>tn  2.7  to  3.2  nig.)  before  tlie  treatment  \va<  begun  and 
grnduall)  iiHTea>c(l  tu  a  maximum  of  6  m<^.  with  the  api)earanct'  of 
calcium  (leix».">ition  in  tlic  lx>nts.  Sv>  tar  as  could  be  judged,  healing  of 
the  bones  following  radiation  occurred  at  about  the  same  time  as  it 
does  after  the  administration  of  cod  liver  oil.  The  changes  in  the 
phosf^orus  concentration  of  the  serum  were  identical  with  those 
observed  after  cod  liver  oil  treatment.  The  pigmented  skin  of  the 
negro  child  did  not  interfere  with  the  action  of  the  light  rays.  The 
colored  children  reqtiired  no  more  inten^ve  treatment  to  bring  about 
healing  than  did  the  white  children. 

SEPORT  OF  CASES 

Case  1. — G.  W..  white,  aged  7  months,  a  prcmatute  child;  evidence  of 

rickets  not  marked. 

Jan.  31,  1922:  Roentgenogram  showed  slight  irregularity  of  extremities  of  " 
radius  and  ulna. 

Febniary  2:  Calcium,  8.5  tog.  per  100  c.c.  of  senmi;  inorganic  phosphoius, 

3  mg. 

Februar>-  5  :    1  rcatment  begtm. 

March  7:  Roentgenogram  showed  marked  irregularity  of  lower  extremities 
of  radius  and  ulna,  evidently  brought  ahont  by  considerable  deposition  of  lime 
salts.    This  h;ni  [trixiucoii  ilistiiut  cupping. 

March  8:  Calcium,  10.1  mg.  per  100  c.c.  of  serum;  inorganic  phosphorus, 
5.8  mg. 

March  21:    Roentgenogram  showcl  rvi<knces  of  Iii-alinj?  still  niori'  marked. 
March  21:   Calcium,  10.3  mg.  per  llfU  c.c.  of  serum;  inorganic  phosphorus, 
6  mg. 

Case  2.  — R.  R,  colored,  aged  10  months;  marked  clinical  evidences  of 

rickets. 

Jan.  18,  1922:    Roentgenogram  showed  very  severe  rickets.   Centers  of 

ossification  poorly  marked.  Fxtremities  of  bone*  v<*ry  indistinct. 
January  21 :  Calcium.  9.4  mg. ;  inorganic  phosphorus,  2.7  mg. 
January  24:  Treatment  begun. 

March  7:  Roentgenogram  >hr.wcr1  c\  idcnces  of  dcpiisitinn  of  lime  snhs  pro- 
ducing double  lines  at  extremities  of  bones.  Centers  of  ossihcatiou  becoming 
plain. 
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Fig.  J.— Tibia  and  fibula  of  E.  F.  (Ca.se  3)  before  (Feb.  2)  and  forty-three 
days  after  (March  21 )  treatment. 


Fig.  4. — Radius  and  ulna  of  F.  P.  (Case  4)  before  (Jan.  16)  treatment; 
twenty-seven  days  after  (Feb,  20)  treatment,  and  forty-two  days  after  (March 
7)  treatment. 
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March  8:    Calcium,  9.3  mg. :  inorRanic  phosphorus,  3.4  nig. 
March  21 :    Rocntgenographic  evidences  of  healing  plain. 
March  21:    Calcium,  10.1  mg. :  inorganic  phosphorus,  6.2  mg. 
Case  3. —  E.  F.,  colored,  aged  2b  months;  marked  clinical  evidences  of 
rickets. 

Feb.  2.  1922:  Roentgenogram  showed  striking  evidences  of  rickets  of  long 
standing. 

February  6:  Calcium,  10.6  mg.  per  100  c.c.  of  serum;  inorganic  phosphorus, 
3  mg. 

February  6:    Treatment  begun. 

March  21 :  Roentgenogram  showed  marked  evidences  of  healing.  Deposi- 
tion of  lime  salts  at  extremities  of  bones  now  plain. 

March  22:    Calcium.  9.5  mg. ;  inorganic  phosphorus,  6  mg. 

Case  4.  —  V.  P.,  colored,  aged  18  months;  marked  clinical  evidences  of 
rickets. 

Jan.  16,  1922:  Roentgenogram  showed  cupping  of  lower  ends  of  both  radius 
and  ulna.   Centers  of  ossification  at  wrist  indistinct. 


Fig.  5.— Radius  and  ulna  of  M.  C.  (Case  5)  liefore  (Dec.  20)  treatment; 
after  forty  days  (Jan.  30)  insuflicicnt  treatment,  and  after  forty-nine  days 
(March  21)  intensive  treatment. 


January  18 :  Calcium,  9.2  mg.  per  1(X)  c.c.  of  serum ;  inorganic  phosphorus, 
3  mg. 

January  24  :    Treatment  begun. 

February  20:    Roentgenogram  showed  early  but  definite  evidences  of  healing. 
February  23:    Calcium.  10.1  mg. ;  inorganic  phusphorus,  4.6  mg. 
March  7:    Roentgenogram  showed  marked  evidences  of  healing. 
March  8 :    Calcium,  10.2  mg. ;  inorganic  phosphorus,  6.6  mg. 

Case  5. — M.  C.  colored,  aged  5  months.  Clinical  diagnosis  on  admission 
was  rickets  and  tetany. 

Dec.  20.  1921 :  Roentgenogram  showed  mild  but  definite  rickets.  Cupping 
at  lower  end  of  the  ulna,  irregularity  of  the  lower  end  of  the  radius. 

December  21 :  Calcium  chlorid  was  administered,  1  gm.  every  four  hours, 
for  several  days.    It  was  then  reduced  to  0.5  gm.    Radiations  with  ultraviolet 
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rays  were  also  employed.   The  time  of  ex|K>sure  was  short  (from  5  to  10 

minntt'<«>  :  thr  intensity  ivus  slight  (amount  of  Carretlt,  4  ampCrCS)  atld  the 
chiUl  was  exposed  only  three  limes  a  week. 

Jan.  21,  1922:  Calciiun,  8  mg.  per  100  c.c.  of  serum;  inorganic  phosphonu, 

32  mg. 

January  30:   Roentgenogram  showed  no  change. 

Fchruary  I :    As  it  was  obvious  that  no  improvement  had  taken  place  more 
intensive  treatment  was  employed  as  oatlined  in  the  first  part  of  the  paper. 
February  27:  Roentgenogram  showed  definite  evidence  of  heah'ng. 
March  6:    InorKanic  pli<is[ili<irus.  6.2  iiik. 
March  21 :   Roentgenogram  showed  almost  complete  healing. 
Mardi  21 :  Catetttm,  9Si  mg. ;  inorganic  pliospborus,  6.1  mg. 


THYMUS  APOPLEXY 


AN   UNUSUAL   MANIFESTATION   OP   HEUORKHAGIC  DISEASE 
OF   THE   NEWLY   BOKN  * 

H.  R.  WAHL,  M.D..  akd  DAMON  WALTHALL,  M.D. 

lOSeOALB,  KAN. 

The  thymus  gland  is  richly  supplied  with  blood  vessels  *  which  are 
readily  engorged  and  often  contribute  considerably  to  the  enlai^ement 
of  the  gland.*    This  congestion  is  especially  apt  to  occur  wlienever 

there  is  a  general  circulatory  stasis*  Thtn-  i-;  little  sui)iK)rtiii.i:  ti-^-ne 
for  the  rich  network  of  capillaries  in  and  abfmt  the  individual  lf)bules 
so  that  hf tiK  lrrh.•l<;(^s  occur  readily.-^  The^e  may  he  scattered,  small 
an«l  petechial  in  character,  or  they  njay  ajipcar  as  large  effusions  of 
blood  localized  or  diffused  throughout  the  substance  of  the  organ.  1  he 
former  are  cooimon,  especially  in  asphyxia]  conditions,  in  acute  infec- 
tions and  in  hemorrhagic  diseases.  The  latter  are  relatively  rare  and 
were  first  noted  by  Friedlehen  *  in  his  basic  monograph  in  whidi  he 
applied  the  term  "Apoplexien"  to  these  more  extensive  hemorrhages. 
Such  an  '*aii(>i»!exy"  may  follow  the  hyperemia  associatcfl  w  ith  simple 
hyperplasia  of  the  ljIuikI  and  may  [^ive  tiie  appenrnncc  of  a  hemorrhagic 
infarct.'"  Ina-nuich  as  but  few  ca.«-cs  are  in  the  literature  a  review 
of  these  is  given. 

Friedleben*  noted  the  occurrence  of  these  extensive  hemorrhages 
in  the  thymus  gland  in  cases  of  protracted  and  difficuh  labor  and 
regarded  them  as  traumatic  in  origin.  He  also  gave  a  detailed  descrip- 
tion of  a  5  month  old  infant  which  died  suddenly  during  convalescence 
from  an  attack  of  diarrhea.  The  infant  had  taken  its  bottle  during  the 
night  and  was  found  dead  in  the  morning.  The  necropsy  showed 
srih-icroiis  hemorrh?ge<  in  tlie  pleura  and  pericardium.  The  thymus 
^'land  w  as  ditlusely  infiUrated  with  blood.  No  microscopic  examination 
was  made. 


•  Received  for  puhlication  March  24.  1922. 

*  From  the  Departments  of  Pathology  and  Pediatrics,  University  of  Kansas 
School  of  Medicine. 
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Seveial  cases  are  cited  by  acxne  authors  with  such  meagre  data 
that  their  value  is  doubtful.  Raudnitz*  cites  the  case  of  a  child,  5 
months  old,  dying  with  asphyxial  symptoms.  At  tlie  necropsy  there 
was  a  large  thymus,  infiltrated  with  blood.  He  also  cites  Kopp's  case 
of  an  infant  ^^  days  old,  with  hemorrhajjcs  tnun  tlie  uiiil»ilicns,  dying 
nine  days  laar.  The  postmortem  examination  showed  a  pneunjonia,  a 
bloody  effusion  about  the  umbilicus  and  a  bloody  tumor  mass  covering 
the  upper  anterior  surface  of  the  heart  and  containing  thymus  elements. 
Both  Friedleben  *  and  Wiesel  *  note  Weber's  case  of  a  several  months' 
old  infant  dying  after  several  severe  abdomin.al  cramps.  The  necropsy 
showed  a  fresh  hemorrhage  in  the  thymus  gland.  Wiesel  also  cites 
Bonnet's  case  occurrinjj  in  a  man  who  died  suddenly  and  in  whom  the 
thymus  jijland  was  found  enlartjed  and  infiltrated  with  hlr>od.  The 
same  author  mentions  Beneke  s  case  occurruig  in  the  stillbirth  in  which 
the  fetus  was  forcibly  extracted.  There  was  a  heniorrhi^e  in  the 
thymus  and  also  over  the  surface  of  the  brain.  Bauer^s  case  is  also 
cited.  The  patient  was  a  young  soldier  who  died  suddenly  without 
any  apparent  cause.   The  thymus  gland  was  found  infiltrated  with 

blood.  ^ 

Barensprnnj^  ^  flescribcd  the  case  of  an  infant  which  was  struck 
by  its  syphilitic  mother  the  day  alter  its  birth,  and  had  hemorrhatjes 
from  the  navel  ami  ccchynioses  in  the  shoulders,  arms  and  hands. 
Death  occurred  tight  days  after  birth.  The  necropsy  showed  numerous 
subcutaneous  hemorrhages,  especially  in  the  cheeky  and  on  the  hands 
and  chest.  The  umbilical  vein  was  occluded  by  a  thrombus.  The 
thymus  was  very  large  and  infiltrated  with  blood*  and  also  contained 
a  cavity  fille<l  with  a  soft  red  blood  clot.  There  \\as  also  a  bloody 
fluid  in  the  pericardium  and  focal  hemorrhages  in  the  kidney  medulla. 
The  latter  also  contained  uric  acid  infarcts. 

Raudnitz  reported  two  cases.  One  jiatienl  \va>  an  infant  w  itli  a 
syphiliiii.-  mother.  FoHowini;  liirth  a  hematoma  <le\eloj)eil  o\er  the 
riglit  parietal  bone.  The  infant  waa  jaundiced  but  olherwi.-.e  was 
apparently  well  to  the  forty-fifth  day  when  it  suddenly  became  pale, 
respirations  were  rapid,  pulse  120  and  hemorrhages  appeared  in  the 
hard  palate.  The  child  refused  food.  Vomiting  occurred  and  was 
followed  by  collapse  and  death.  Blood  clots  were  found  in  the  occijHtal 
and  temporal  fossae.  The  left  pleural  cavity  contained  much  clotted 
blood.  The  mesenteric  glands  were  enlarged  and  contained  hemor- 
rhages. Tlie  left  lobe  of  the  thymus  was  enlarged,  measuring  5  cm.  in 
length,  and  contained  extensive  hemorrhages.  The  right  lobe  was 
nonnai. 


6.  Raudnitz.  R.  W. :  HcmorrhaKieii  der  Thymus.  .Arcli.  f.  Kinderh.  4:21,  1883. 

7.  V.  Barcnspmng,  F.:  Die  Hercdttare  Syphilis,  Berlin,  1864. 
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The  second  case  was  that  of  an  infant  showing  blood  in  the  stools 
and  punctate  hemorrhages  in  the  palate  when  ten  days  old.  Dyspnea 

tht  [1  <]i  \'eloped,  foOowed  by  death  five  days  later.  The  necropsy  showed 
a  blotKl  clot  over  the  left  cortex  and  the  pia  was  infiltrated  with  blood. 
Hemorrhages  were  present  in  both  lower  lobes  of  the  hmgs,  in  the 
pericardiwni  and  in  the  tissne  aboui  the  ihytnus  and  adjacent  esophagus. 
The  left  lobe  uf  the  tliymus  was  enlarged  and  contained  a  hematoma 
the  sise  of  a  wahrat. 

Durante*  also  described  two  cases.  In  the  first  case  the  infant 
was  bom  dead  followit^  a  protracted  labor.  The  diyimts  gland  was 
enlarged,  weighing  21  gm.  The  gland  showed  intense  congestion  and 
also  hemorrhages,  especially  within  the  lobules,  in  some  of  which  the 
entire  meditllary  substance  was  so  extensively  replaced  by  blood  that 
only  a  narmw  rim  of  CDrtica!  siil)statKe  remained.  The  blood  was 
not  collected  in  a  single  coiiiinuuus  mass  but  diffusely  intiitrated  the 
gland,  separating  the  architectural  elements. 

The  second  case  was  in  a  premature  child  which  died  suddenly 
on  the  fourth  day  without  any  apparent  cause.  The  thymus  gland 
was  enlarged,  weighing  20  gm.  There  were  numerous  hemorrhages 
some  of  which  destroyed  several  lobules.  Some  of  the  foci  infiltrated 
witli  blood  showed  organization  indicating  that  some  of  the  effusions 
of  blood  were  older  tlian  others. 

Schlesinger  described  a  heuK  irrlia_c[e  in  the  thymits  j^land,  occurring 
in  a  syphilitic  infant  who  had  a  per>istent  umbilical  hemorrhaj^e  from 
which  it  died  on  the  ninth  day.  The  necropsy  showed  fibrous  indura- 
tion of  the  lungs,  liver  and  pancreas,  indicating  congenital  syphilis. 
The  tfiymus  ^and  was  enlarged  and  on  the  left  side  contained  a  small 
cavity  filled  with  clotted  blood.  In  addtticm  there  were  several  snudler 
hemorrhages  m  the  tissue  surrounding  the  larger  one.  These  hemor- 
rhages involved  the  parenchyma  and  the  stroma  but  the  medullary 
substance  showed  more  disint^;ration  than  the  cortex.  Hassall's  cor- 
puscles were  numerous  and  persisted  even  in  the  masses  of  blood  when 
all  other  thymus  elements  had  disappeared.  Focal  necroses  were  also 
present. 

Mendelsohn  contributed  the  niosi  complete  discussion  of  this 
subject  and  gave  a  detailed  description  of  a  thymus  hemorrhage  occur- 
rii^  in  a  syphilitic  infant  dying  five  hours  after  birth.  There  was  a 
pemphigous  eczema  on  tiie  soles  of  the  feet  and  the  palms  of  the  hand. 

8.  Durante,  G. :  Hemorrhages  et  scleroses  due  thymas  chex  les  cnCants 
nouveau-nes,  Compt.  rend.  Soc.  de  biof.  18:282,  1896. 

9.  Schlesinger.  E. :  Die  ErkrankunRen  d«r  Thymasdriise  bcl  dcr  hereditaren 
Syphilis.  Arch.  f.  Kinderh.  U:205,  1899. 

IOl  Ucndelsohn.  L.:  Udter  die  Apoplexie  der  Tlqnmisdruse.  Arch.  f. 
Kinderh.  Msl,  I90S. 
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The.  hings  were  indurated  and  the  liver  enlarged.  The  thymus  gland 
weighed  8.7  gm.  The  left  lobe  was  normal.  The  right  lobe  contained 
a  cavity  about  the  size  of  a  hazelnut  filled  with  partly  clotted  blood. 

Inhere  were  also  a  few  smaller  hemorrhages.  Microscopic  examination 
showed  typical  syjihilitic  changes  in  the  lungs  and  the  liver.  The  vessel 
walls  were  thickttied,  especially  tiie  adventitia.  The  w  all  of  the  blood 
containing  ca\iiy  was  composed  of  three  layers,  the  inner  one  only 
being  composed  of  thymus  elements.  This  cavity  was  a  preformed 
cyst  into  which  a  hemorrhage  had  occurred. 

Winkler  "  rq)0fted  a  case  occurring  in  a  male  infant  which  was 
well  at  birth,  but  developed  dyspnea,  cyanosis  and  cardiac  weakness, 
and  finally  death  ensued  on  the  fourth  day.  There  wns  a  suhpial  hemor- 
rhnpfe  on  the  right  side.  The  thymus  gland  was  enlarged  and  on  sec- 
liun  showed  many  hemorrliage:>  uniformly  distributed  tlu'oughout  Uie 
gland. 

Klose "  described  a  diffuse  hemorrhagic  infiltration  of  the  tfiymus 
gland  in  a  boy,  9  years  old,  who  had  whooping  cough  and  died  from 
asphyxia  following  a  severe  paroxysm  of  coughing.  The  gland  ivas 
much  enlarged.  No  otfier  hemorrhages  were  noted.  A  tracheotomy 
was  performed  but  was  of  no  avail. 

Hart*  noted  a  case  of  diphtheritic  laryngitis  in  which  the  thymus 
gland  was  entirely  hemorrhat^ic  and  infarcted. 

Pappenheinier's  case  occurred  in  a  7  week  old  syphilitic  infant 
who  had  a  s^eneral  purpuric  eruption,  an  intcr-iitial  jHnnnuouia  and 
a  well  marked  >Utlus  lym|)haticus.  The  lhyruu^  gland  was  enlarged, 
weighing  25  gm.,  and  was  diffusely  infiltrated  with  blood.  There  were 
also  extensive  areas  of  necroses.  The  cytoplasm  of  the  reticular  cells 
contained  yellow  pigment  granules.  The  small  thymus  dements  were 
not  abundant.  There  were  no  Hassall's  corpuscles.  The  parenchyma 
was  composed,  mostly  of  large  reticular  epithelial  cells  with  indiflferent 
cell  outlines  and  extensive  intercellular  connections.  The  usual  lobula- 
tioti  of  the  thymus  gland  wa-^  al)sent.  There  was  evidently  a  delay 
in  the  development  of  the  gland. 

The  last  case  ie]Mirte(l  wa.^  that  of  Frazier '*  in  whicli  the  tli\nnis 
of  a  syphilitic  male  stillbirth  was  enlarged  and  contaijjcd  >catlercd 
hemorrhages.  The  upper  half  of  the  gland  contained  a  spherical  cavity, 
the  size  of  a  dime,  distended  with  fluid  blood.  In  the  tower  half  there 

1!  A\'itikUr:  7.\\t  Tathologie  der  Thymusdruse,  Verhand).  d.  deut$ch.  ]»ath. 
Gcbtll.sch.  13:200,  \WJ. 

12.  Klose,  H.:   Chirurv;ii-  <i«  r  rijyimisdriise,  1912,  in  Frankfurt  a.  M. 

\^.  Pappenhcimer.  A  Contribution  to  the  Normal  and  Pathological  Hi«» 
tultjgy  of  the  Thymus  Gland,  J.  M.  Research  Si:  I,  1910. 

14.  Frazier,  J.  F  :  Plie  Visceral  Changes  in  Conetpital  Syphilis,  J.  A.  M.  A. 
77:1623  (Nov.  19)  1921. 


was  a  cavity  the  size  of  a  quarter  contaiiiitig  grayish  white  purulent 
matter.  There  was  no  cyst  formation.  There  were  multiple  granulomas 
in  the  cortex. 

An  analysis  of  the  nineteen  cases  found  in  tlie  literature  is  inter- 
e-tint,'.  It  is  pfdliahlf  iliat  more  ca^e'^  have  been  reported  but  are 
burietl  under  general  and  obscure  iiile>.  In  fart,  only  five  cases  of 
this  series  were  reported  under  a  specific  title  while  the  remainder  were 
gleaned  from  papers  on  either  the  pathology  of  the  thymus  gland  or 
congenital  syphilis.  A  sinall  pn^rtion  only  (seven  cases)  had  a  com- 
plete description.  In  some  of  these  a  thorot^h  microscopic  study  was 
not  made.  In  all  cases  but  two  there  was  a  note  on  the  nature  of  the 
hemorrhage.  In  eleven  cases  it  was  diflFused  throughout  the  gland;  in 
the  remaindLi  it  was  localized  to  one  or  more  foci.  The  age  was  noted 
in  all  but  one  ol  iht  la-^t  -  and  varied  from  stillbirths  to  young  adults, 
ihrec  ca?es  occurred  in  siillbirihs,  three  in  infants  less  than  one  week 
old;  six  infants  were  between  this  age  and  3  oioaths;  three  cases 
occurred  between  3  and  6  months,  one  diild  was  9  years  of  age  and 
two  patients  were  young  male  adults.  It  is  worth  emphasizing  that 
with  the  exception  of  three  cases,  two  of  which  occurred  in  young 
men,  all  the  other  cases  occurred  in  infant^  undrr  months. 

The  nature  of  the  death  was  notctl  in  thirteen  cases.  In  seven 
cases  it  was  sudden,  but  no  other  infurniatiun  \\a.^  available.  In  two 
instances  it  followed  persistent  hemorrhages.  In  two  ca.ses  there  was 
dyspnea ;  in  two,  asphyxia,  and  in  one  case  severe  cramps.  The  presence 
or  absence  of  other  hemorrhages  was  not  noted  in  eight  cases ;  in  thret 
cases  diey  were  absent;  in  two  cases  there  were  hemorrhages  in 
the  umbilicus ;  in  five  cases,  subserous  hemorrhages,  and  in  five  cases 
cerebral  hemorrhage*,  were  associates! . 

Regarding  the  presence  of  visceral  Ic-^iniis  n<i  iutonnattun  was  avail- 
able in  ten  of  the  cases.  In  two  cases  tliey  were  reported  as  being 
absent.  In  three  cases  an  interstitial  pneumonia  was  noted.  One  infant 
had  pneumonia,  one  had  diphtheretic  ]ar\  iigitis  and  another  had  lung 
infarcts.  Regarding  the  possibility  of  syphilis  being  present  no  infor- 
mation was  available  in  seven  cases.  In  six  cases  a  definite  diagnosis' 
of  hereditary  syphilis  was  made.  In  two  instances  there  was  a  history 
>uspicious  of  syphili-.  Tti  tn  c  cases  it  was  ab.sent.  In  five  cases  there 
was  a  history  nf  trauma ;  in  four  cases  it  could  be  excluded,  while  in 
the  others  no  note  regarding  trauma  was  made. 

REPORT  OF  CASES 

Casb  1. — Baby  R.,  colored,  male,  a^ed  4  days,  one  of  twins,  was  admitted  to 

Bell  Memorial  Hospital.  Scrt,  10.  102f). 

Family  History. — Father.  aRcd  4J.  living  aiul  weli.  Wii.sscriiuiiu  lUKativc. 
Mother,  aged  ^7.  living  and  well.  Three  sisters,  ages  8,  6  and  4  years,  respec- 
tively, living.  The  eldest  shows  glandular  enlargement  and  with  questionable 
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Hutchinsonian  teeth,  hut  with  a  negative  Wasscrmann.  The  youngest  sister 
is  markedly  undernourished.  There  were  two  lirothers.  One  aged  2  years 
had  marked  rickets  and  a  negative  Wassermann.  The  other  was  the  twin 
brother  of  the  patient  and  was  apparently  normal. 

Past  History. — During  pregnancy  the  mother  was  unusually  short  of  breath 
and  had  much  distress.  She  felt  that  the  baby  was  transverse  in  position. 
The  pregnancy  went  to  full  term.  The  patient  was  the  second  ]>orn  of  twins 
and  was  delivered  from  a  breech  presentation  with  considerable  traction  and 
difficulty.  On  the  second  day  the  mother  noticed  bleeding  from  the  mouth  and 
persistent  dark  pasty  stools.  There  were  no  convulsions.  The  infant  fretted 
a  great  deal.  The  baby  refused  all  food  and  was  brought  to  the  hospital 
on  the  fourth  day  with  convulsions. 


Fig.  1. — Photograph  of  the  thymus  gland  of  Case  2,  showing  its  relation  to 
the  heart  and  to  the  lungs,  (a)  Thymus  gland  enlarged  and  infiltrated  with 
blood;  (b)  apex  of  heart;  (c)  anterior  edge  of  upper  lobe  of  the  right  lung. 


Physical  Examination. — The  baby  was  small  and  critically  ill  with  a  tem- 
perature of  102.5  F.,  and  with  the  head  drawn  back.  The  arms  and  legs  were 
very  rigid  and  the  fingers  markedly  flexed  in  a  po.sition  of  tetany.  The  skin 
and  sclera  showed  a  definite  icterus.  Clusters  of  miliary  vesicles  were  present 
over  the  chest,  neck  and  upper  arms.  Both  fontanels  were  open  but  not 
depressed.  There  was  no  craniotabes  or  overriding  of  the  cranial  iHines  at 
the  sutures.  There  was  a  lateral  nystagmus  of  both  eyes.  Ears  and  nose 
were  normal.  The  mouth  could  not  be  opened  wide  enough  to  inspect  the 
throat,  but  the  tongue  was  covered  with  a  white  milky  coat.  The  heart  was 
very  rapid  but  no  murmurs  could  be  heard.  The  lungs  showed  no  definite 
impairment.   The  breath  sounds  were  very  rapid  and  of  a  Cheyne-Stokes  char- 
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acter.  The  abdomen  was  full  and  held  very  tense.  The  liver  and  spleen  could 
not  be  felt.  The  genitalia  were  normal,  except  for  phimosis.  The  lymph 
nodes  were  not  prominent. 

.A  puncture  of  the  lateral  ventricle  was  made  through  the  anterior  fon- 
tanel and  20  ex.  of  unchanged  blood  was  obtained.  This  blood  clotted  very 
slowly  and  the  clot  was  soft  in  consistency.  The  red  cells  settled  out.  A 
Wassermann  was  done  on  this  blood  but  was  negative.    The  patient  was 


moribund  on  entrance  and  died  ten  hours  later.  ^ 
Clinical  Diagnosis.— Q.KTv\ni\  hemorrhage  from  a  birth  injury  associated  with  \ 


Fig.  i.— Photomicrograph  of  a  thrombus  in  a  large  vein  of  the  thymus  gland 
in  Case  1.  Xote  also  the  hemorrhage  in  the  surrounding  tissue  and  the  endo- 
thelial hyperplasia  in  the  small  lymph  node  which  is  embedded  in  the  capsule 
of  the  thymus  gland. 


NECROPSY  REPORT 

Macroscopic  Examination. — The  body  is  that  of  a  will  developed  male  infant 
showing  generalized  icterus,  a  fine  vesicular  eruption  over  the  neck  and  chest 
and  petechial  hemorrhages  on  the  buttocks.  Blotxly  fluid  is  present  in  both 
pleural  cavities.  30  c.c.  on  the  right  side,  less  on  the  left.  There  is  a  large 
red  hemorrhagic  mass  with  a  smooth  outer  surface  in  the  upper  mediastinum 
extending  from  the  lower  l>ordcr  r)f  the  thyroid  to  the  lower  third  of  the  peri- 
cardium and  from  the  hilum  f>f  one  lung  to  that  of  the  other.  It  is  composed 
mostly  of  an  enlarged  thymus  difTuscly  infiltrated  with  blood,  weighing  27.4  gm. 
and  measuring  6x4x1.8  cm.  The  lobes  of  the  thymus  are  indistinct.  The  mass 
is  firm  in  consistency.  The  cut  surface  has  a  dark  red  color  with  a  network  of 
grayish  white  markings  which  give  it  a  iobulated  apjiearance.    In  some  areas 
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the  hemorrhage  involves  the  parenchyma  of  the  organ:  in  others  it  is  limite^l  to 
the  stroma  leaving  islands  of  thymus  tissue  eml)€<l<Ied  in  a  mass  of  hlood.  The 
hemorrhagic  infiltration  extends  into  the  soft  tissues  altout  the  trachea, 
esophagus  and  hilum  of  the  lung. 

Hemorrhages  were  also  present  in  other  viscera.  Scattered  suhpleural 
hemorrhages  in  the  lungs  extended  a  short  distance  into  the  suhstance  of  the 
lungs.  Small  hemorrhages  were  present  in  l)oth  the  pericardium  and  in  the 
myocardium.  The  kidneys  showed  numerous  wedge  shaped  hemorrhages 
involving  hoth  cortex  and  medulla.  Extravasations  of  Idood  were  also  present 
in  the  diaphragm  along  the  attachment  of  the  pericardium  and  in  the  medulla 
of  Imth  suprarenal  glands.  The  cerebrospinal  fluid  over  the  surface  of  the  brain 
was  blood  tinged.    Both  lateral  ventricles  were  distended  and  dilated  whh 


Fig.  3. — Photomicrograph  of  necrosis,  hemorrhage  and  organization  in  the 
stroma  of  the  thymus  gland  in  Case  2.  On  each  side  of  this  thick  band  of 
connective  tissue  there  are  lobules  of  the  thymus  parenchyma  infiltrated  with 
red  blood  corpuscles. 

bloody  fluid.  This  was  particularly  true  of  the  right  lateral  ventricle  which 
contained  50  c.c.  fluid  blood  in  addition  to  a  soft  bloixl  clot  continuous  with 
one  in  the  left  lateral  ventricle  which  was  nearly  occluded  by  the  blood  clot 
Fluid  blood  was  also  present  in  the  other  ventricles.  The  right  parietal  lobe 
was  considerably  softened  due.  in  part,  to  the  dilatation  of  the  right  lateral  ven- 
tricle and,  in  part,  to  the  extravasation  of  blood  into  the  brain  substance 
external  to  the  posterior  part  of  the  right  lateral  ventricle. 

Some  portions  of  the  lungs  did  not  contain  air.  The  consistency  was 
tougher  than  usual.  There  was  an  unusually  distinct  lobulation.  The  foramen 
ovale  of  the  heart  was  widely  open.  The  liver  showed  some  hemorrhages  just 
Iwneath  the  capsule.  Numerous  brick  red  crystals  (uric  acid)  were  present  iu 
the  pyramids  of  the  kidneys. 


WAHL^ALTHALL-THVMUS  APOPLEXY      •  35 


hficroseopie  Examimatton. — ^Heart:  Vacuoles  are  present  ni  many  of  iSnt 

miisrle  fil)€rs.   There  are  also  small  hem<irrha«cs  in  the  myocardium. 

Lungs:  Bands  of  cellular  hbrous  tissue  sut>divide  the  lung  tissue  into  dis- 
tinct loiwics.  The  lunK  framework  is  markedly  tiiickened  and  intiltrated  with 
leukocytr*;,  most  nf  which  art-  mononuclear  in  type.  Small  hemorrhages  occur 
in  the  uitcrstitial  tissue  e.si>ecially  about  the  hiium.  The  capillaric>  are 
ei||P»rge<l-  The  alveolar  cpitfieliAl  cells  are  swollen,  small  vacuoles  are 
ntunenMU  in  the  cytoplasm  of  many  cells  and  many  others  are  desquamated  into 
the  alvcohis.  Red  blood  cells  are  present  in  some  of  the  alveoli.  Many  air 
sacs  contain  desquamated  epithelial  cells  and  serum  l)ut  rctativt-ly  few  lcuk(»cytcs. 
The  adventitia  of  the  blood  vessels  is  thickened  and  the  lumen  is  often  reduced 
in  sin. 

I.iver:  The  fibrous  tissiu-  i-^  increased  in  the  portal  spaces.  The  liver  cells 
are  swollen  and  contain  niuii\  small  vacuoles.  Various  types  of  leukocytes  are 
scattered  throughout  the  lobule.  A  few  eosino^il  cells  are  also  present  There 
are  a  few  foci  of  myeloid  cells  in  the  sinusoids. 


Fig.  4. — Photomicro){raph  of  the  periv.isnibir  inflammatory  reaction  and 
cndotheltoid  hyperplasia  in  the  struma  of  tlic  thymus  gland  in  the  second  case. 


Pancreas:  The  parenchyma  is  incompletely  dcvcloiHrd.  Many  of  the  acinar 
cells  are  degenerated.  The  islands  of  Langerhans  are  small  and  indistinct 
The  stroma  is  much  more  abundant  than  is  usual. 

Spleen:  There  is  diflFusc  fibrosis  throughout  the  pulp.  The  sinusoids  arc 
mosiially  prominent.  There  is  marked  endothelial  hyperplasia.  The  wfttls  of 
the  vessels  are  thickened.  The  malphigian  bodies  are  snuU  and  obscure. 

Kidneys:  They  are  infantile  in  type.  The  epithelial  cells  of  some  convoluted 
tul)ules  are  swollen  and  others  are  (lisintt  j^ratLcl,  There  is  some  proliferation 
and  desquamation  of  the  cells  of  tlie  collecting  tubules.  The  glomeruli  are 
numerous.  There  are  no  red  blood  cells  in  the  capillaries  of  the  glomeruli.  The 
endothelial  cells  of  the  latter  are  swollen.  The  interstitial  tissue  is  al)undant 
and  shows  many  fibrol)lasts.  There  is  diffuse  congestion  and  intiltration  with 
leukocytes  some  of  which  occur  in  foci  and  include  poljrmorphonuclear  cells  as 
well  as  lymphoid  cells.  Some  eosinophil  cells  also  occur.  The  walls  of  the 
vessels  are  thickened.  K.xtravasations  of  bliK)d  are  limited  to  the  interstitial 
tissues.  No  red  blood  cells  are  present  in  the  tubules. 
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Suprarenals :  The  medulla  shows  marked  coiiRestion  and  considerable  diffuse 
hemorrhage.  It  also  shows  beginning  postmortem  autolysis.  In  the  cortex  the 
stroma  is  unusually  ahi-ndant. 

Thyroid :  Most  of  the  follicles  are  underdeveloped  and  contain  none  or  very 
little  colloid.  The  stroma  is  very  cellular  and  abundant.  It  contains  numerous 
leukocytes  both  of  the  mononuclear  and  the  polymorphonuclear  types. 

Lymph  Nodes :  These  show  marked  congestion ;  otherwise  unnoteworthy. 

Cerebral  cortex :  There  is  a  diffuse  extravasation  of  blood  throughout  the 
white  matter. 

Thymus :  There  is  a  marked  increase  in  the  stroma  separating  the 
parenchyma  into  unusually  distinct  lobules.  This  increase  is,  in  part,  due  to 
proliferation  of  the  connective  tissue  as  indicated  by  numerous  fibroblasts  and. 


Fig.  5. — Photomicrograph  of  lymph  node  embe<l<led  in  the  capsule  of  the 
thymus  gland  in  Case  2,  showing  dilated  lymph  sinuses  containing  many  large 
endothelial  phagocytes  (a)  which  have  engulfed  many  red  blood  corpuscles. 


in  part,  to  the  infiltration  with  blood.  In  some  portions  this  hemorrhagic  infil- 
tration is  so  extensive  that  the  lobules  of  thymus  tissue  appear  as  islands  in  a 
mass  of  blood  cells.  In  some  areas  the  stroma  is  infiltrated  with  a  purulent 
exudate,  in  others  it  shows  focal  areas  of  necrosis.  The  larger  vessels  show 
a  very  thick  wall  due  mostly  to  thickening  of  the  advcntitia.  In  several  of 
them  the  lumen  is  almost  completely  «)ccluded  by  cellular  thrombi.  In  the 
perilobular  tissue  there  are  also  foci  of  lymphoid  and  polymorphonuclear  cells 
with  begining  necrosis  suggesting  miliary  gumma. 

The  parenchyma  shows  marked  congestion  and  diffuse  hyperplasia  of  the 
reticular  epithelial  cells.  In  fact,  so  marked  is  this  hyperplasia  of  these  large 
pale  cells  that  in  many  foci  few  lymphoid  cells  remain.   There  is  also  prolifera- 
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tion  and  swelling  of  the  endothelial  cells  of  the  vessels.  Hassall's  bodies  arc 
numerous  and  show  a  tendency  to  cystic  degeneration  and  dilatation.  Often 
these  cystic  structures  contain  a  purulent  exudate.  Some  of  the  lobules  are 
almost  entirely  destroyed  by  hemorrhage,  only  a  narrow  rim  of  the  cortical 
substance  persisting.  The  hemorrhages  apparently  occur  first  in  the  medullary 
substance  which  seems  more  readily  broken  down  than  the  cortex.  Throughout 
the  lobules  there  is  diffuse  infiltration  with  leukocytes,  including  poly- 
morphonuclear and  eosinophil  cells  as  well  as  lymphoid  cells.  Karyorrhexis  of 
many  of  the  nuclei  occurs,  in  fact  there  arc  all  stages  between  this  diffuse 
leukocytic  infiltration,  necrosis  and  hemorrhage.    In  other  words,  the  hcmor- 


Fig.  6. — Photomicrograph  of  two  dilated  Hassall  bodies  in  the  thymus  gland 
in  Case  1.  Tliis  area  .shows  no  hemorrhage  but  shows  many  scattered  poly- 
morphonuclear leukocytes  and  considerable  proliferation  of  the  epithelioid  cells. 
Note  the  normal  Hassall  body  in  the  lower  left  corner. 


rhagc  is  preceded  by  necrosis.  Often  the  lobule  has  been  almost  replaced  by 
blood,  except  a  narrow  rim  of  cortical  tissue  and  a  few  Hassall's  bodies 
embedded  in  the  mass  of  red  blood  cells.  Some  of  the  smaller  veins  are 
distended  with  leukocytic  thrombi. 

Bactcriologic  Examination. — Unfortunately  no  cultures  were  made  at  time  of 
the  necropsy.  Bacterial  stains  of  sections  of  the  thymus  showed  occasional 
coccoid  l)odies  but  no  definite  organisms.   No  spirochetes  wore  found. 

Anatomic  Diagnosis.— Ctr^hxAX  hemorrhage :  diffuse  hemorrhagic  infiltration 
of  the  thymus  gland ;  multiple  hemorrhages  in  the  lungs,  suprarcnals.  kidneys 


DigitizGL    ,  v^  .oogle 


38 


AM  ERIC  AX  JOVKSAL   OF   DISEASES   OF   CHI  LORES 


and  heart;  siil)serous  homorrhaKcs  into  the  pleura,  i>ericardium  and  capsule  of 
liver;  chninii-  interstitial  pneumonia;  parenchymatous  di-Kcncration  of  heart, 
liver,  kidneys  and  pancreas  ;  thrombosis  of  vessels  of  thymus,  acute  inflammation 
and  focal  necroses  of  the  thymus  gland. 

C.\SK  2. — Bal)y  P.,  white,  male,  aged  6  weeks,  was  admitted  to  the  con- 
tagious hospital  Jan.  1.  1921,  with  a  provisional  diagnosis  of  meningitis. 

Family  History. — The  father  was  apparently  in  go<xl  health.  Mother,  aged 
19  years,  primipara,  had  a  four  plus  Wassermann.  Physicial  examination  of  her 
heart  gave  findings  suggestive  of  an  aortitis. 


Fig.  7. — A.  Drawing  of  the  thymus  in  Case  2.  showing  its  exact  size  and  its 
relati<m  to  the  heart  and  lungs. 

H.  Drawing  of  a  cross  section  through  the  thymus  gland  of  Case  I. 
C.  Drawing  of  a  cross  section  through  the  thymus  glands  of  Case  2. 


Past  History. — The  hahy  was  delivere<l  1>y  a  dry  lahor  which,  however,  was 
not  unusually  protracted,  and  was  charted  as  a  normal  hahy  although  the  hirth 
weight  was  only  5  poutuls  8  ounces.  The  usual  initial  loss  of  weight  brought 
the  weight  down  to  4  pounds  9  ounces,  and  on  the  si.Kth  day  it  was  up  to  5 
pounds,  remaining  stationary  the  remainder  of  the  stay  in  the  hospital  (ten 
days).  From  the  third  to  the  sixth  day  the  temperature  ranged  from  103  to 
106  F.    Before  and  after  this  period  it  was  normal.    The  temperature  fell  to 
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Tiomiftl  when  diluted  cow's  milk  was  sriven  with  the  breast  feeding.  At  three 

weeks  of  age  the  ))atjeiu  was  aKaiti  cxainined  and  fotmd  tO  be  •  normal 
breast  fed  baby,  except  that  it  was  fretful  and  colicky. 

Present  Illness. — One  week  before  entering  the  hospital  (5  weeks  of  age) 
the  ti.iliy  had  a  yrllow  volor,  hail  not  K-'i'ied  weight  and  was  in  poor  con<titi<m. 
It  cried  much,  took  the  breast  poorly  and  was  very  restless.  Two  days  before 
admission  there  was  some  bleeding  from  the  nose  and  moudi  and  the  stools  had 
liecumc  black.  The  night  l>efore  enteririK  the  ln'Spiial  the  b:ihy*s  condition 
became  worse,  showing  a  generalized  spasticity  and  retraction  of  the  head,  and 
the  eyes  appeared  to  be  set  and  glassy. 

Physiail  Hxai)ii>iati'''n. — A  fretful,  desperately  i!!.  nndernnnrishcd  haliy, 
lying  with  its  head  drawn  back,  and  at  tunc-  wiving  a  characteristic  meningeal 
cry.  There  was  marked  jatmdice.  The  extremities  were  spastic  and  tlie  muscles 
of  the  neck  tcnsr.  The  anterior  fontanel  hulK'ed  markedly.  The  right  eye 
showed  a  divergent  strabismus.  The  leit  eye  showed  a  ptosis  of  the  lid.  Both 
popils  were  unequal  and  dilated.  There  was  a  slight  horizontal  nystagmus  of 
both  eyes.  The  heart  was  normal  with  no  murmurs  but  with  a  very  rapid  rate. 
There  was  a  slight  umbilical  hernia.   The  thumbs  of  hoUi  hands  were  flexed 

on  the  palms  and  the  hii)ier>  were  tlexed  over  the  thutnhs. 

Blood  Wassermami  was  negative.  It  was  noted  that  this  blood  did  not  clot, 
the  red  blood  cells  settling  out  at  the  bottom.  A  soft  clot  developed  later.  A 

luinhar  puncture  was  made  hut  the  examination  was  unsatisfactory.  Tlie  baby 
cuiitinued  in  a  state  ot  spa.sticity,  with  an  occasional  convulsion,  and  j^radually 
became  more  feeble,  dying  twelve  hours  after  admission. 

Clinu  ol  niaffnosit,--^tTtbnl  hemorrhage  complicating  hemorrhagic  disease 

of  the  new-born. 


Macroscopic  Exainiiuili  ni — Utilnrtuiiatel) .  complete  necropsy  data  on  this 
case  are  not  available.  Through  the  kindness  of  Dr.  W.  S.  Campbell  we 
received  the  brain,  kidneys,  .spleen  and  all  of  the  thoracic  organs  for  study. 
The  heart  wa>  normal.  The  kidneys  showed  marlseil  feta!  '  ' nUtion.  otherwise 
appeared  to  be  normal.  The  spleen  was  normal,  except  for  marked  congestion. 
Ilie  lungs  showed  a  distinct  lobulation  with  areas  of  dark  gray  partly  con* 
solidated  tissue.  These  area;*  nn  section  had  an  edematmi'!  translusceot 
appearance.  Most  of  the  lung  tissue  was  air  containing.  There  was  a 
denser  framework  than  is  normal.  There  was  also  considerable  hemorrhage  in 
the  hilum  of  the  lungs,  extending,  on  the  one  hand,  into  the  lung  tissue  along 
the  bronchi  and,  on  the  other  hand,  continuous  with  a  large  iicmorrhagic  mass 
situated  in  the  upper  anterior  mediastinum.  This  mass  is  composed  of  an 
enlarged  thymus  markedly  infiltrated  with  blood,  extending  from  the  hilum  of 
one  lung  to  that  of  the  other  and  covering  the  greater  part  of  the  pericardium. 
Its  outer  surface  is  smooth  and  reddened  hut  tlure  is  no  free  blood.  This 
enlarged  thymus  weighs  28.4  gm.  and  measures  5x4.2x2.4  cm.  It  is  very 
6rm  in  consistency.  It  cuts  with  resistance  and  the  cut  surface  has  a  dark  red 
color  with  an  interlacing  network  of  grayish  white  marking':  ^iviui;  the  hemor- 
rhagic tissue  a  lobulatetl  appearance.  In  other  areas  there  arc  islantU  ui  paje 
yellow  tissue  embeddeti  in  a  hemorrhagic  matrix.  While  the  blood  is  dif- 
fused tlirouKhout  llie  ^latnl.  near  the  center  there  were  several  clnt'^  of  blood 
from  h  to  8  iiini.  in  diameter.  1  he  right  lube  uf  the  thymus  shows  more  extensive 
infiltration  with  blood  than  the  left,  and  is  accordingly  very  mudt  larger.  The 
capsule  of  the  K''and  is  infiltrated  with  hlood.  No  hemorrhages  were  found  in 
the  other  viscera.  There  was  a  thin  layer  of  blood  beneath  the  pia  on  the 
lateral  surfaces  and  base  of  the  brain  but  no  hemorrhage  in  the  cerebral 
cortex.    The  ventricles  nnttained  no  blood. 

Microscopic  Examittalion. — Heart:  Many  of  the  muscle  Abcrs  contain 
vacuoles  often  associated  with  obliteration  of  the  cross  striations  and  even 
distintegration  of  the  cytoplasm.  Tlie  connective  tissue  is  increased  and  con- 
tains many  leukocytes,  most  of  which  appear  as  small  dark  staining  round  celb 
occasionally  arranged  in  small  fod.  In  the  latter  a  few  polsrmorphomiclear 
leukocytes  may  be  seen. 
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Lnngrs:  The  plenra  is  thklr.   The  alveolar  walls  are  thickened,  cellular 

and  contain  many  Irnkocytes,  pol\innrphonuclcar  as  well  as  mononuclear,  the 
latter  being  most  abundant.  The  walls  of  the  vessels,  especially  the  adventitia, 
are  thickemsd,  and  in  some  the  lumen  is  reduced  in  site.  Some  of  the  l.ronchi 
are  filler!  with  a  piinilent  exudate;  others  appear  tn  he  nnrmal.  The  peri- 
bronchial connective  tissue  is  unusually  abundant,  and  in  >ome  areas  it  is 
infiltrated  with  blood.  There  is  also  cunsidcrabK  mii  ration  with  lymphoid 
cells.  In  addition,  near  the  hilum,  there  is  considerable  embryonic  fat  and 
clusters  of  large  round  cells  resembling  endothelial  phagocytes  containing 
brown  pigment  granules.  The  alveoli  vary  in  appiaramx.  Some  are  empty, 
others  are  filled  with  desquamated,  round,  alveolar  epithelial  cells  and  serum. 
Odiers  contain  a  pumlcnt  exudate^  Many  show  a  swollen  cutoidal  ^itbdial 
lining.  !n  sonu-  of  the  bronchi  there  is  a  fibrinovs  exudate  containing  scattered 
red  blood  cells. 

Spleen:  There  is  marked  congestion;  otherwise  the  organ  Is  normal. 

Kidney:  The  plnmenili  are  numerous  and  the  cells  are  swollen.  Few  red 
blood  cells  are  seen  ni  the  capillary  tufts.  The  tubular  epithelial  cells  are 
swollen  and  some  are  disintegrated.  A  few  of  the  cells  are  caldEed.  There 
is  some  fibrosis  and  lymphoid  infiltration  throughout  the  organ. 

Aorta:  There  is  swelling  and  edema  of  the  elastic  fibers  of  the  media  and 
infiltration  of  lymphoid  cells  especially  about  the  vasavasorum 

Lymph  nodes:  The  bronchial  nodes  are  intensely  congested,  the  sinusoids 
are  distended  and  contain  many  large  endothelial  phagocytes,  many  of  which 
are  filled  with  red  blood  cells.  There  is  marked  swelling  and  proliferation  of 
endothelial  cells.  Some  of  the  larger  nodes  aljout  the  trachea  show  much  the 
same  picture.  In  one  node  the  endothelial  proliferation  is  so  extensive  about 
the  periphery  as  tn  resemble  a  ci>nar  <fF  tumor  tissue.  Besides  the  congestion 
there  is  also  some  slight  difTui>e  hemorrhage,  especially  in  foci  containing 
pus  cells  and  in  which  beginning  necrosis  is  evident  The  marked  endothelial 
proliferation  is  associated  with  atrophy  of  the  lymphoid  dements. 

Thymus:  The  architecture  of  the  gland  is  exaggerated  by  the  marked 
thickening  of  the  perilolndar  filirous  tissue.  The  increase  of  these  septa  is 
due  to  extensive  diffuse  hemorrhage  and  suppuration.  Foci  of  necrosis  are 
present  but  poorly  outlined.  The  capsule  ts  also  markedly  thickened  for  the 
same  reason  and  shows  many  filimhTasts  and  new  formed  capillaries,  especially 
extending  where  the  blood  is  most  abundant.  Some  of  the  broad  interlobular 
septa  contain  no  hemorrhage  but  show  extensive  purulent  exudation  and 
ncca.ssTonally  poorly  outlined  areas  of  necrosis.  I.(  iikocy  tcs  of  varimiN  types 
including  polymorphonuclears  and  eosinophils  abound  in  the  stroma.  Several 
small  hyperplastic  lymph  nodes  are  adherent  to  the  capsule  of  the  thymus.  In 
the  stroma  there  is  also  swellinj^  of  the  endothelial  cells  of  the  vessels  and 
marked  accumulation  of  lyphoid  cells  about  these  vessels.  This  perivascular 
reactitm  is  very  striking  In  some  areas.  The  thymus  lobules  appear  as  islands 
of  colhilar  iis->nc  in  the  hemorhagic  tissue.  Havsall's  corpuscles  are  numerous. 
There  is  marked  congestion  and  hyperplasia  of  the  reticular  epithelial  cells. 
The  tatter  are  so  numerous  that  in  some  lobules  few  of  the  smaller  thymic 
elrmt-nts  arc  left.  There  are  numeroui;  eosinophil  cells.  In  many  lohules  there 
are  scattered  foci  of  lymphoid  and  polymorphonuclear  cells  showing  beginning 
necrosis.  Occasionally,  small  hemorrhages  may  be  seen  in  these  foci.  In  fact, 
there  are  all  stages  between  the  acute  inflanmiatnry  reaction,  necrosis  of  the 
center  of  the  lobule  and  its  almost  complete  replacement  by  hemorrhage.  In 
some  lobtiles  the  hemorrhage  has  destroyed  the  greater  part  so  tiiat  only  a 
narrow  rim  of  the  cortex  still  persists.  Even  in  thc-c  ari  a>  the  Hassall's 
bodies  may  still  persist.  Many  of  the  small  veins  are  hilcd  with  pus  cells. 

Becttriologie  Eramtnettou. — ^Negative,  as  in  Case  1. 

Anatom'u  Duunu'sis. — 'Hroiichopncumonta,  chronic  interstitial  pneumonia; 
thymus  apoplexy;  subpial  hemorrhage  of  brain;  acute  inflammation  and  focal 
necroses  of  the  thymus;  thrombophlebitis  of  veins  of  thymus,  parenchymatous 
degeneration  of  the  heart  and  kidneys. 
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DISCUSSION 

The  two  cases  are  similar  in  many  respects.  Symptoms  of  menin- 
geal trritatioii,  latcial  nystagmus  and  generalised  icterus  were  present 
in  both  infants.  Labor,  while  not  normal,  was  not  unduly  diiiicult  or 
prolonged  in  either  case.   In  both  cases  there  was  a  marked  increase 

in  the  coagulation  time  of  the  blood.  In  each  case  the  necn^y  showed 
a  cerebral  hemorrhaci^e.  tnflammatnn-  changes  in  the  lungs  suggestive 
of  syphili?!  and  a  (hftus-e  henii*rrhaj,'ic  iiililtrati< in  ot  the  thymus  in  which 
the  extravasation  of  blood  was  both  intralobular  and  interlobular  and 
was  associated  with  suppuration,  necrosis  and  marked  proliferation  of 
the  reticular  epithelial  cells.  The  cases  differ  in  that  the  second  patient 
was  much  older  than  the  first.  The  hemorrhages  were  more  generalized 
and  extensive  in  Case  1.  Labor  was  more  difficult  in  Case  L  The 
immediate  cause  of  death  in  Case  1  was  cerebral  hemorrhage,  while  in 
r.i-e  2  the  hrnnchopneunionia  was  probably  the  more  immediate  factor 
causing  death.  There  was  con^iderahle  organization  of  the  hemorrhage 
in  Case  2,  indicating  an  older  process  than  in  Case  1  in  wliich  no  new 
capillaries  or  fibroblast  were  found.  In  both  cases  the  Hassall's  cor- 
pusdes  were  numerous  but  in  Case  1  they  were  dilated  and  often  con- 
tained a  purulent  exudate  formhig  early  DuBois  abscesses.^*  On  the 
other  hand,  Case  2  showed  a  striking  perivascular  inflammatory  reaction 
with  swelling  of  the  vascular  endothelium  and  also  marked  thrombo- 
phlebitis of  tlie  smaller  veins.  Otie  of  the  large  veins  in  Case  1  was 
partly  occluded  by  a  thrombus  (Fig.  2). 

The  relation  of  these  cases  to  syphilis  is  of  considerable  interest. 
Case  1  prcsenied  no  positive  clinical  finding.s.  The  Wasserniann  test 
on  the  bkxKls  of  both  the  father  and  infant  were  negative.  No  examina- 
tion of  the  mother's  Uood  could  be  obtained.  Several  members  of 
the  family  showed  evidences  of  constitutional  weakness  and  syphilis 
ODuld  not  be  excluded  even  with  negative  blood  findings.  The  clinical 
findings  in  Case  2  were  more  suggestive  of  syphilis.  The  Wassermann 
reaction  on  the  blood  of  the  mother  was  strongly  positive  but  in  the 
case  of  the  child  it  was  negative  There  was  no  opportunity  to  repeat 
this  test  and  a  single  negative  reaction  is  not  conclusive.  The 
anatomic  changes  in  both  ca^c>.  while  not  pathorjiionionic.  afford  >trong 
presumptive  evidence  of  i.yphiUb.  Examination  uf  tlie  tissues  tor  spiro- 
chetes in  both  cases  was  negative  but  this  was  most  likely  due  to 
improper  fixation.  The  interstitial  inflammatoiy  changes  in  both  lungs 
suggest  ^pMlis.  The  lobutes  of  the  thymus  g^and  that  are  not  disin- 
tegrated by  hemorrhage  show  changes  in  both  cases  that  are  regarded  as 
characteristk  of  congenital  syphilis.  In  both  cases  there  was  marked 


15.  Oliver,  J.:  Syphilitic  Disease  of  the  Thymus  in  Infants  and  the  Mode  of 
Origin  of  the  DnBois  Abscesses,  Am.  J.  Dis.  Child.  1S:1S8  (Feb.)  1917. 
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proliferation  of  the  reticular  epitiielial  cells  associated  with  more  or 
less  atrophy  of  the  thymic  lymphocytes,  a  change  that  Simmonds,** 
Hart,^  Heckcr,"  Schlestnger,  Dudgeon  "  and  Klose  note  as  a  char- 
acteristic change  in  the  thymus  of  congenital  syphilis.  Furthermore, 

the  carU  stripes  in  the  formation  tit  DiiBois  abscess  as  described  by 
Oliver  '  were  present  in  Ca«ie  1.  \\  hilc  (  rise  2  docs  not  show  this 
dilatation  of  the  Hassall  bodies  with  the  beginning  formation  of 
DuBois  abscesses  (which  are  said  to  be  present  only  in  fetal  syphilis), 
it  does  show  a  very  marked  perivascular  lymphoid  infiltiation  and 
hyperplasia  of  the  vascular  endothelium. 

There  is  con«derabte  difference  of  opinion  r^rding  the  relation 
of  these  extensive  hemorrhages  in  the  thymus  and  syphilis.  Mendel- 
sohn^* and  Schlesinger*  maintain  that  there  is  an  etiologic  relation 
between  thymus  apoplexy  and  syphilis.  Hart  *  and  Dudgeon  deny 
that  such  relntiotiship  exists,  while  Hccker  anrl  Simmonds omit  any 
reference  to  ihyniuh  hemorrhages  in  describing  the  histologic  chanj^es 
in  the  thymus  in  consjenitnl  syphilis.  ( )n  the  other  hand,  it  si<rnifi- 
cant  that  in  all  the  reported  cases  in  which  a  detailed  nn\ roscupic 
description  is  available  (five  cases)  tljcre  was  either  a  lanuly  history 
or  anatomic  changes  that  were  either  strongl)  suggestive  or  positively 
indicative  of  syphilis.  In  the  other  cases  there  were  some  with  a  specific 
history  and  others  with  nothing  to  suggest  syphilis.  Our  cases  undoubt* 
edly  have  a  syphilitic  basis,  yet  we  are  unwilling  to  give  the  impression 
that  extensive  hemorrhages  in  the  thymus  are  necessarily  pathogno- 
monic of  syphilis. 

The  etiology  of  thymus  nj)op!{'xy  is  obscure.  So  few  cases  have 
been  reported  and  such  vary  nig  causes  have  been  ascribed  %h:\\  final 
judgment  must  wait  on  a  larger  number  of  thoroughly  described  cases. 
It  is  probable  that  one  or  more  of  four  factors  play  a  pari  in  each 
case.  Circulatory  stasis  as  a  cause,  especially  m  a  thymus  the  seat  of 
marked  hyi)erplasia  is  emphasised  by  Hart,*  Klose*'  and  Marfan.' 
When  this  is  the  main  factor,  the  hemorrhage  is  diffused  throughout 
the  gland  giving  the  appearance  of  a  hemorrhagic  infarcts  A  second 
factor  is  trauma,  es}>ecially  birth  trauma,  which  is  stressed  by  Weber, 
Friedleben.  Raudnitz  and  Klose.  The  last  author  quotes  Penkert  and 
Veit  as  suggesting  that  thymus  a|)oplcxy  is  not  an  uncommon  cause  of 
death  o£  new-born  infants.  A  third  factor  is  the  presence  of  a  hemor- 

M.  Simmonds,  M.:  Die  Thymus  bei  Kongenitaler  Svphflis,  \'irchows  Arch, 
f.  path.  .'Xnat.  IM:  (SnrpI  )  213,  1908. 

17.  Hcckcr.  R. :  Beitrage  zur  Histologic  und  Pathologic  der  congcnitalen 
.Syphilis  sowic  zur  normalen  .^natom^e  de«  Fetus  und  Neuaeborenen,  Dcntsch. 
Arch.  f.  Win.  Mefi  61:1,  1893. 

18.  Dudgeon.  L.  S. :  .\  Contribution  to  the  I'aihology  ui  the  Thymus  Gland. 
J.  Path.  &  Bacteriol.  M:173«  190S. 
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rhagic  disease  of  the  new-born,  that  is,  a  defect  in  the  coagulating 
mechanism  of  the  blood  such  as  occurred  in  Ixith  of  our  cases  esjiecially 
in  \hv  first  one.  1  This  heniorrliagic  ttndency  is  frequently  a.N^ociated 
with  it  uui  due  to,  sonic  underlying  infectious  process  analogous  to 
hemorrhages  in  the  medulla  of  the  suprarenal  so  commonly  fotmd  in 
the  new-bom.^*  The  fourth  and  probably  the  most  important  factor 
Is  the  played  by  infectious  diseases,  especially  syphilis.  It  is  very 
common  to  find  small  petechial  hemurrliage.s  in  the  thymus  inlnfectious 
disease,  in  fact,  Dudgeon  nott-d  them  in  95  [)er  cent,  of  the  cases  of 
pneumonia  in  infants.  These  ininur  hemorrhage^  arc  not  to  be  confn^^ed 
with  the  more  extensive  bluixl  extravasations  referred  t»»  as  ihymus 
apoplexy  in  wliicli  the  role  of  infection  is  not  so  clear.  Undoubtedly^ 
the  hyperemia  associated  with  an  infection  pre<lisi>ose$  to  hemorrhage. 
The  fact  that  necrosis  and  suppuration  preceded  the  hemorrhage  in 
both  of  our  cases  makes  the  presence  of  an  infection*  probably  syphilitic^ 
most  likely.  Here,  again,  the  same  factor  of  infection  plays  the  impor- 
tant role  in  hemorrhage  in  the  suprarenal  of  the  new-born." 

Another  point  of  interest  is  that  the  early  history  of  bleeding  from 
tlic  no.>t  and  month  occurring  in  each  of  our  cases  indicated  a  hemor- 
rhagic tendency  and  should  liavc  suggested  appropriate  serum  or  wiioie 
blood  therapy  to  offset' any  complications,  although  with  a  sj^hilitic 
background,  as  in  our  cases*  the  results  would  have  been  the  same. 

The  symptoms  in  our  cases  suggested  a  tendeuQr  to  general  hemor-^" 
rhages.  but  there  was  nothing  to  indicate  that  the  hemorrhage  had 
involved  the  thymus  gland.    Nor  have  we  found  anything  in  the  litera- 
ture which  would  aid  in  the  diagnosis  of  a  thymus  hemorrhage. 

'Ihi'  possibility  that  the  rapid  enlarwemeni  of  the  thynnis  lEfland 
from  the  diituse  inhltration  of  blood  could  have  been  the  immetliaie 
cause  of  death  in  a  mechanical  way  cannot  be  ficduded.  especially  in 
Case  2.  The  mechanical  action  of  an  enlarged  thymtis  unassoctated 
with  other  factors  has  been  exaggerated  and  we  do  not  feel  that  the 
evidence  available  justifies  it  as  the  cause  of  death  in  thymus  apoplexy. 

SUMMARY 

Thymus  apofjlexy  is  a  rare  condition  of  extensive  hemorrhme 
throughout  the  gland  and  is  not  to  be  confused  with  the  smaller  pete- 
chial hemorrhages  frequently  occurring  in  acute  infections. 

It  usually  occurs  in  very  young  infants  or  the  new-bom  and  is  often 

associated  with  sudden  rlenth. 

It  seems  to  be  associated  \sitli  'ivphilis  more  than  any  other  fnctr.r, 
but  circulatory  stasis,  trauma,  nonspecific  infections  and  a  hemorrhagic 
tendency  are  contributing,  if  not  the  main,  factors  in  some  cases. 

There  is  no  way  of  making  a  clinical  diagnosis. 

19.  Ltt^ciil  crK,  J  C.  and  White.  .S.  M.:  Hemorrhage  in  the  Adrenal  Glands 

of  Infants,  j.  A.  M.  \.  5t:1964  (Dec.  5)  1908. 
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IV.   CARBOHYDRATE  REQUIREMENT 

L.   EMMtTT    HOLT,   M.D.,   and   HELEN    L.  KALES 

NEW  YORK 

The  carbohydrate  in  the  diet  of  the  growing  child  has,  as  far  as  is 
known,  no  specific  function  to  perform.  Nevertheless,  it  is  a  very 
essential  component  ot  the  diet.  It  serves  niainly  as  a  source  ot  energ>', 
supplying  the  necessary  calories  which  are  not  furnished  by  fat  and 
protein.  In  so  doing,  however,  carbohydnte  accomplishes  other  pur- 
poses. It  is  the  most  effideat  sparer  of  protein*  being  for  this  purpose 
superior  to  fat.  This  function  of  carbohydrate  is  so  well  known  and 
has  been  so  frequently  Hi'^ciissed  in  the  literal  in  t-  that  it  need  not  be 
taken  up  in  detail  here.  It  has  been  accepted  generally  that  carbo- 
hydrate is  essential  for  complete  aietabolism  of  fat,  and  lliat  in  the 
absence  of  carbohydrate  from  the  diet,  or  when  the  amount  is  very  low, 
fat  is  incompletely  burned  and  acidosis  may  result. 

When  digestion  is  normal,  a  reasonable  intake  of  carbohydrate  is 
almosti  if  not  quite,  completely  utilized  in  the  body,  leaving  no  residue 
to  be  eliminated  in  stools  and  urine.  Tlic  excess  that  is  not  immediately 
used  for  energy  is  stored  in  the  form  of  -jjlycogt-n  to  be  used  later  for 
energy  or  is  converted  into  tat  and  added  as  such  to  tlie  tissues  of  tlie 
body. 

Carbohydrate  is  the  most  economical  food  from  a  physiologic  as 
well  as  a  commercial  point  of  view.  Physiologically,  it  is  economical 

because  of  its  complete  utilization  and  because  tflC  energy  required  for 
digestion,  that  i*?.  the  "cost  of  digestion,"  is  much  lower  than  that  of 
fat  or  protein.  The  ci»nuiiercial  economy  in  carbohydrate  foods  is  well 
known.  They  can  be  produced  more  cheaply  than  other  foods ;  they  can 
be  stored  for  a  long  period  without  significant  deterioration;  they  can 
be  slupped  and  marketed  in  a  compact  form  and  are  not  readily  affected 
by  changes  of  temperature  or  by  exposure.  Because  of  these  facts  the 
ma^la  t  price  of  carbohydrate  foods  is  much  lower  than  that  of  the 
foods  which  are  comfx>sed  mainly  of  fat  and  protein.  Table  I  pive« 
the  number  of  calories  of  carbohydrate  which  could  be  purchased  for 
10  cents  at  a  small  retail  store  in  New  York  City,  l  eb.  1,  1922.  For 
comparison  are  given  the  number  of  calories  in  fat  and  protein  foods 
which  could  be  purchased  for  the  same  amount  at  the  same  time  and 
place. 

*  Received  for  publication,  March  17,  1922. 

*Prom  die  Uboratories  of  the  Rockefeller  Institute  for  Medical  Rcseardi 
and  the  Babiet*  Hospital. 
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Carbohydrates  form  tlic  greatest  part  of  the  diet  of  the  human  race 

at  every  period  of  life.  The  nursing  infant  receives  a  high  proportion 
of  carbohydrate  as  lactose  in  woman's  milk,  nearly  one-half  of  the 
caloric  \aliic  of  the  milk  beinsj;  due  to  the  sugar.  The  nursinp  infant 
takes  about  50  gni.  lactose  daily  ai  the  end  of  the  tirst  month  and  an 
avenge  of  80  gm.  daily  during  the  latter  part  of  the  nursing  period. 
Infants  taking  modifications  of  cow's  milk  usually  receive  more  carbo- 
hydrate than  do  nursing  infants.  This  is  given  because  the  amount  of 
fat  in  modifications  of  cow's  milk  is  in  most  cases  considerably  lower 
than  that  in  woman's  milk.  Although  a  higher  proportion  of  protein 
is  given,  this  does  not  entirely  make  np  for  the  reduction  in  the  calories 
furnished  as  fat  and  consequently  a  larger  amount  of  carbohydrate 
must  be  supplied. 

TABLE  1.— Calou£s  Purchasable  for  Ten  Csmts.    Feb.  1,  1922 

JMUUm                   '                    Brt«n  PifM                    !  Niimlxr  of 

Catoriesi 

Carbohydrate  Food*: 

Sof  ar.  traimlatad   Acenu  perMODd   s.ioo 

Xaro  corn tyraik   TOrenti  per M pound  lan  :  i.i'To 

OiitnieBl   12  crntg  p«r  {OoODcv  pnrkuKi'   1.900 

Rl<t   12  cents  per  pound   13*) 

Bread  ,  » cenU  per  15  ounce  loaf   1,270 

CicamolvbMt  I  WccBtaporaBMiMopMlMco.   Mi 

Potato  '  5  eats  par  pomd   7W 

Jam   30 centi  p4>r  pound  Jar.  ..'  590 

rat  Poo<t.«:  * 

Batter   49  eenu  per  pound.   740 

OHtcoO.   Wctatsparphit..   aw 

OlMn.  Sheffield  X  (includao ! 

•one  protain  and  aucar)   ticcnta  par  hnlt  pint   149 

VtMta  Vooda  (include  aonc  fat): 

Ctieese,  Aineriran   3S  centi  per  pound.....   HO 

Lean  beef,  round  i  44  eenta  per  pound  ,\   ttO 

Egfs,  fniili  brown   fiO  cpiits  j'*''"  "'iizpu.,   180 

lOatd  Food: 

•IJUc.  iibefflcld.  Grade  A   U  cent*  per  guart  I  366 


The  nursing  infant  receives  carbohydrate  entirely  in  the  form  ot 
lactose.  The  ^ant  on  modifications  of  cow's  milk  may  taltt  lactose 
entirdy  or  part  lactose  and  part  saccharose,  maltose,  dextrin,  or  starch, 
or  a  combination  of  these.  It  is  not  usual  for  any  larfe  proiM)rtion 
of  the  carbohydrate  to  be  j^ivcn  as  starch  during  the  first  year.  When 
a  mi.xcd  diet  is  taken  at  least  one-half  of  the  carlH)hydrate  is  usually 
in  the  form  of  starch,  the  rest  \ni\ng  sugars  lactase,  saccharose  and 
fructose  with  occasionally  a  certain  amount  of  dextrin  and  maltose. 

The  amount  of  carbohydrate  taken  by  children  more  tl»n  1  year 
of  age  varies  according  to  the  theories  of  the  physician  and  the  notions 
of  the  parent  and  even  more  according  to  the  habits  and  tastes  of  the 
dlild.  The  carlx)hydratc  variation  is  greater  than  that  of  any  other 
constituent  of  the  diet.  Some  children  habitually  take  large  amounts  of 
bread,  others  live  mainly  on  cereaN.  while  with  still  others  potatoes 
form  the  predominant  article  of  dici.  Many  children  consume  an 
excessive  amouiu  of  sugar,  taking  .several  teasp(X)nfuls  on  cereal  and  in 
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other  foods  and  somettmes  even  having  sugar  added  to  the  milk  talcen. 
The  rektive  amount  of  sugar  taken  by  tficse  diiMren  is  steadily 
increased  with  age,  since  the  child's  palate  demands  a  marked  degree 
of  sweetness  in  all  foods  and  will  not  take  those  which  do  not  taste 

sweet.  In  such  cases  the  amount  of  sugar  consumed  soon  forms  a 
surprisingly  large  proportion  of  the  diet  to  the  exclusion  of  the  other 
needed  constituents. 

Many  diildren  take,  besides  the  amount  of  granulated  sugar  eaten 
with  foods,  a  great  deal  in  the  form  of  jam,  marmalade,  jelly  or  syrup. 
It  often  fofgotten  that  syrup  and  honey  are  practically  pure  carbo- 
hydrate in  a  concentrated  form,  and  that  jam.  marmalade  ntid  jelly 
usually  ccntnin  from  80  to  VK)  per  cent,  sugar.  Many  a  mnthcr  or 
physician  who  would  think  an  ounce  of  granulated  sugar  excessive 
does  not  realize  that  an  ounce  of  syrup  or  a  rounded  tablespoonful  of 
jam  contains  practically  the  same  amount  of  sugar.  To  these  sources 
of  carbohydrate  must  be  added  candy.  There  are  few  children  who 
get  no  candy  and  the  majority  take  several  pieces  and  not  a  few  as 
much  as  half  a  pound  daily.  A  small  piece  of  candy  is  eriuivalent  to 
abom  one  teaspoonful  of  sugtir.  It  is  obvious  that  a  few  pieces  of 
candy  increase  the  carbohydrate  intake  appreciably. 

The  degree  to  whicli  sugar  has  come  to  form  a  prominent  part  of 
the  diet  of  die  American  people  is  a  cause  for  serious  reflection.  One 
himdred  years  ago  the  consumption  of  granulated  sugar  averaged  only 
8  pounds  per  capita.  Last  year  the  average  was  84  pounds.  The 
amount  consumerl  as  candy  is  a  very  large  item  in  su^ar  consumption. 
The  statement  was  made  a  few  years  ago  by  an  otficial  of  a  corporation 
operating  5  and  10  cent  stores  that  their  annual  sales  of  candy  exceeded 
60,000  tons. 

The  carbohydrate  intake  of  more  than  a  hundred  healthy  children 
specially  studied  by  us  is  shown  in  Giarts  1  and  2.  In  Chart  1  are  given 
the  values  in  grams  of  the  total  carbohydrate  taken  daily.  The  curves 
shown  are  those  representinn;  the  ji^rams  of  carbohydrate  wbieb  wou!d 
be  required  to  supply  50  per  cent,  of  the  total  calories  which  are  needed, 
according  to  our  estimates,'  at  the  ditferent  ages.  Our  inve.-tigations 
have  shown  that  this  proportion  of  the  total  calories,  tliat  is,  50  per 
cent.,  is  the  average  taken  ai  carbohydrate  by  a  normal  healthy  child. 
The  figures  on  which  this  average  is  based  will  be  presented  later. 

In  Chart  2  are  given  the  values  for  the  carbohydrate  intake  in  grams 
per  kilogram  of  body  weight.  The  onrvpv  represent  the  grams  of  carbo- 
hydrate supplying  .50  per  cent,  of  the  caloric  requirement  per  kilo. 

Giarlf.  1  and  2  illustrate  the  wide  variation  in  the  carboiiy< lr.it e 
intake  of  healthy  children.  This  is  most  evident  in  the  chart  showing 
grams  per  kilogram.  There  are  more  very  high  values  than  very  low 


1.  Hoh,  L.      and  Fales,  H.  L.:  Am.  J.  Dis.  Child.  UiV  (Jan.)  1921. 


HOLT-f ALBS—POOD  R£QUIREAlBi\  TS 


47 


ones  and  several  instances  of  an  intake  of  more  than  15  gm.  carbo- 
hydrate per  kilogram.  Chart  1  shows  that  there  was  more  consistenqr 
in  the  total  amount  of  carbohydrate  taken  daily.  There  are  few  low 
values,  but  several  exceedingly  high  ones.   One  girl,  8  years  of  age. 


Chan  2 


took  464  gm.  carbohydrate  daily.  One  boy,  9  years  of  age.  took  560 
gm  ;  another,  aged  10.  took  488  gm.  and  one,  aged  14,  took  683  gm. 

daily. 

The  average  intake  according  t(»  yearN  i>  .shown  in  Table  2.  which 
gives  the  values  for  boys  and  girls  separately  and  for  both  be.\cj>  grouped 
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together.  It  will  be  seen  that  the  total  daily  intake  increases  with  fair 
r^larity  with  the  years,  while  the  intake  per  kilogram  decreases  with 
the  years.  The  average  of  all  the  cases,  regardless  of  age,  is  about 
10  gm.  per  kilogram.  It  is  interesting  to  note  that  the  carbohydrate 
intake  per  kilogram  oi  the  hoys  a?ef^  14  to  16  showed  a  marked  increase 
over  that  (>f  thf  1k»v>  a  little  voim^er. 

The  tjb>crvation>  reported  in  the  literature,  in  wiiich  the  carlx)- 
hydrate  intake  of  children  after  infancy  was  ascertained,  show  varia- 
tions quite  as  wide  as  those  in  cmr  own  cases.  As  a  rule,  the  amount 
of  carbohydrate  per  kilogram  of  body  we^t  taken  by  young  children 
was  higher  than  that  taken  by  oMer  children.  The  children  studied  by 
Muller'  had  very  high  intakes  of  carbohydrate,  nearly  H  er  10  gm. 
per  kilogram,  while  several  children  took  as  much  aj>  17  gm.  The 
intake  of  carbohydrate  in  Camerer's  cases  was  low,  as  were  the  other 


TABLE  2.— AvESACE  Carbohydrate  Intake  of  Children. 

OUGINAL  ObSKIVATIOMS 
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constituents.  Gephart '  found  that  the  amount  of  carbohydrate  taken 
by  the  boys  of  St.  Paul's  School  was  much  in  excess  of  the  average 
adult  consumption,  averaging  more  than  600  gm.  daily.  This  represents 
an  average  of  13.7  gm.  per  kil<^am  for  the  youngest  group  of  iKiys 

who  averaged  13  years  of  age.  12  4  ^m.  j>er  kilo  for  the  group  of  boys 
who  nvpmg^ed  14^^.  v(^'lr•^  and  ** gin   tor  those  averaging  16  vears. 

The  amount  (jf  carljDhydrale  in  the  usual  adult  dietary  is  ftnm  4'» 
to  550  gm.  daily,  which  repre.-ent.s  from  5  to  8  gm.  per  kilogram  of 
Ixidy  weight. 


2.  MdlK-r,  E.:    Bi. ,rh,.,ii.  Zl^chr.  5:14,1  1907. 

X  (•ephart.  F.  C:  Boston  M.  &  i>.  J.  176:17.  1917. 
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Murlin*  found  that  the  men  in  the  United  States  Army  trahung 
camps  took  on  the  average  545  gm.  carbohydrate  daily.  This  is 
eciuivalent  to  8.2  gin.  per  kil<^^ni,  the  average  weight  being  146 

pounds,  or  66.5  kilograms. 

From  the  data  obtained  coixerniiig  the  tliet  taken  by  the  nuriuai 
children  studied  by  us  it  was  possible  to  calculate  approximately  the 
amounts  of  carbohydrate  taken  as  sugar  and  as  starch  by  these  children. 
The  values  obtained  are  only  approximate,  since  the  relative  amounts  of 
sugar  and  starch  used  in  cooking  the  various  articles,  such  as  cake, 
pudding,  etc.,  could,  in  mci'^t  cn^^e^,  be  only  estimated  from  a  knowledge 
of  common  recipes,  it  may  be  assumed,  however,  tiiat  our  estimates 
arc  reasonably  accurate. 

It  is  surprising  that  the  average  of  all  the  cases,  regardless  of  age, 
showed  that  5!  per  cent,  of  the  carbohydrate  intake  was  in  some  form 
of  sugar.  The  proportitm  of  sugar  ranged  from  27  to  82  per  cent., 
but  more  ^an  two-thirds  of  the  values  were  between  40  and  60  per 


TABLE  3.— AvEKAGS  Amounts  of  Stakch  anp  Sucak  Taken 
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cent.  In  Chart  3  are  given  the  proportions  of  starch  and  sugar  taken 
by  each  child,  arranged  according  to  age.  This  shows  that  tlure  is 
comparatively  little  individual  variation  in  the  distribution  of  the  carbo- 
hydrate intake  as  starcli  and  sugar.  Tt  is  apparently  usual  in  the  mixed 
diet  of  children  to  f,nve  practically  equal  amounts  of  starch  and  svi<j;ar. 
It  sliould  be  noted  that  the  value  for  sugar  includes  not  only  the 
saccharose  used  in  cooking  or  on  cereals,  etc.,  but  also  the  fruit  sugars 
and  the  lactose  of  the  milk  whidi  was  taken  separatdy  or  which  was 
used  in  the  preparation  of  other  foodsw 

Table  .1  ^ves  the  average  values  according  to  years  for  the  daily 
intake  of  starch  and  siifjnr. 

Il  \va^  alMi  po>>ihle  to  rstiinate  rou^hlv  llie  jjfojM irtii 'U  of  different 
sugars  which  made  uj>  the  su^ar  intake.  Some  interesliiig  observations 
were  thus  brought  out.  Table  4  «>hows  the  averages,  according  to  years, 
of  the  grams  of  lactose,  saccharose  and  fruit  sugars  taken  by  the  chil- 
dren studied.   It  will  be  seen  that  the  lactose  intake  does  not  vary 


4.  Mttrlin,  J.  R.,  and  Hildebrandt,  F.  M.:  Am.  J.  Physiol.  49:5J1.  1919. 
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widely.  The  saccharose  taken*  however,  shows  an  almost  steady 
increase  with  age  up  to  the  eleventh  year,  with  a  marked  increase  dur- 
ing adolescence,  the  amount  taken  at  that  time  being  about  ten  times 

as  much  as  the  average  taken  by  children  under  4  years.  It  is  sur- 
prising to  udte  hnw  much  of  the  sti£:^ar  was  supplied  by  fruits.  This 
value  includes  all  the  carl)<>liy<lr;itc  in  the  fruit.  Tht-^  is  largely  fructose 
but  some  of  it  is  saccharose,  and  there  i&  included  in  some  instances  a 
small  amount  of  starch,  for  example,  in  apples  and  bananas  when  not 
dioroughly  ripe. 

In  Chart  4  are  shown  the  percentages  of  the  total  carbohydrate 
taken  as  difTerent  stigars  by  eadi  ditld,  the  values  being  arranged 
according  to  age. 

T.\BLE  4. — AvKRAGE  Amounts  of  Differknt  Sugabs  Taken 
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•  Thil  include)^  all  mgnn  occurrlog  la  Inilt  tskoi;  UtttOj  froctOM,  tut  tadndit  ton- 
i^erablr  sarcharose  and  occasionally  TW7  no  all  •anoniltS  af  •(•rell. 

f  UoD>>v  (t>viili<«<'  and  desUow). 
:  Matto!"''. 

I  Hooey  and  maltoae. 

The  economic  advantage  of  carbohydrate  foods  over  fats  and  pro- 
teins has  brought  about  a  tendency  to  allow  carbohydrate  to  form  an 

excessive  prf>portion  of  the  modern  diet.  There  nre  several  important 
di>a(l\ a!ita^e>  in  thi<;  procedure.  The  })n)ductiun  of  dtabete<^  nru"^;!  be 
reckoned  as  a  possible  danger,  as  has  recently  been  suggested.  If  the 
proper  caloric  intake  is  maintained,  a  very  high  proportion  of  carbo- 
hydrate necessitates  a  low  proportion  of  either  fat  or  protein.  Hence, 
there  is  a  possible  danger  of  reducing  the  amount  of  fat  or  protein 
below  that  which  is  necessary  for  normal  nutrition.  When  a  diet  high 
in  carholiyrlrate  and  low  in  fat  and  [>rnte!n  is  taken,  thefe  may  result 
an  exce>--ive  retention  of  water  in  the  tissues  of  tlie  bo<lv.  High  carbo- 
hydrate feeding  leads  also  to  an  excessive  deposition  ui  fat  in  the  body. 
This  condition  is  often  seen  in  infants  fed  on  sweetened  condensed 


5.  Mkheal,  J.  C:  Ardi.  Dennat.  ft  Syph.  1:455  (Oct.)  1930. 
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milk  or  on  the  proprietary  foods,  winch  are  chiefly  carbohydrate.  It 
is  quite  usual  ivith  such  feeding  to  achieve  a  rapid  gain  in  weight. 
Infants  fed  in  this  way,  however,  are  usually  found  to  have  very  low 
resistance  to  infection.  Their  tissues  arc  liigh  in  fal  and  water  but 
low  in  muscle,  ^^'hc^  a  difje^tive  dt«tiirliance  occurs,  or  when  an  infec- 
tion takes  place,  this  unnatural  weight  is  rapidly  lost  and  the  child  often 
succumbs  readily.  A  similar  condition  was  produced  experimentally  in 
pigs  by  Washburn  and  Jones.*  They  found  that  young  pigs  fed  on 
sweetened  condensed  millc  put  on  an  excessive  amount  of  fat.  The 
protein  increase  in  their  bodies  was,  however,  much  below  normal,  and 
the  bone  development  was  defective,  the  bones  being  only  two-thirds 
as  strcm^;  as  when  whole  milk  was  fed.  Table  5  gives  a  summary  of 
some  of  their  hndings. 

There  is  a  growing  belief  that  the  iuiijc  and  constantly  increasing 
proportion  of  carbohydrate  in  the  diet  of  civilised  races  has  a  very 
important  relation  to  the  prevalence  of  dental  caries.    It  has  been 


TABLE  5.-  Comparison  of  Growth  tx  Seven  Weeks  or  Six  Puss  OJl 
Condensed  Mu.k  with  Six  Pius  uk  Wuols  Milk 


CbUxtIs  I  Wtlifat. 
Intake   •   Otm  ia 

Pat. 

per  Oret. 
otOaia 

PMtalOt 
par  Omt. 
otOaJo 

BiMktot 
atnoftS 
of  Vanwlii 
AMioda 

.... 

\Xo  n.3o 

1.270  6.10 

23.65 

361 

Sweetfu*t]  LOiiilt  n«<»f1  mrilt,.   

VStmle  milk  routained  tat,  3^:  aUKar,  S.S;  prottrlik,  3.6  per  cent. 
SwwuiiMl  tmimma  milk  eootaiBfd  fat.  ist  aiif ar,  9ii  i»ot«iii,  14  per  cmt: 


observed  that  Arctic  peoples,  whose  diet  is  ahiiosi  entirely  fat  and 
protein  with  but  very  Uttle  carbohydrate — and  that  usually  in  the  form 
of  stafth,  rardy  suffer  from  dental  caries. 

Stefansson,  the  Arctic  explorer,  has  stated  that  he  himself  has 

examined  500  skulls  which  were  dug  up  from  an  old  cemetery  in  Ice- 
land of  abinit  the  elevetith  century.  In  nnly  one  skull  was  an  imperfect 
tooth  found  atul  that  was  evidently  the  result  of  injury.  He  further 
stated  that  the  Eskimos  who  live  on  a  meat  diet  have  perfect  teeth, 
but,  when  they  come  in  contact  with  civilization  and  eat  the  foods  of 
other  races  they  suffer  severely  from  dental  caries. 

Furthermore,  archeologic  researches  have  shown  that  dental  cartes 
was  prevalent  in  ancient  Egypt.  More  recently  the  discovery  of  a 
very  primitive  human  skull  in  Rhodesia  has  shown  that  dental  caries 
existed  in  earliest  times.  Both  of  these  localities  are  tropical  or  sub- 
tropical in  climate  and  the  early  diet  was  probably  cumpused  largely 
of  jilant  foods  and  hence  was  predominantly  a  carbohydrate  diet,  a 
complete  contrast  to  that  taken  by  the  Arctic  peoples. 

6.  Washburn.  R.  M.,  and  Jones,  C.  H. :  Vermont  Agric.  Exper.  Sta.  Bull.  195. 
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Whether  the  tendency  to  dental  caries  is  due  to  an  exce»  of  carbo- 
hydrate or  to  a  consequent  reduction  of  other  constituents  of  the  diet — 
fat»  protein,  mineral  salts  or  vitamins — has  not  yet  been  established. 

Of  great  importance,  also,  is  the  effect  on  dige*^tiun  of  a  diet  in 

which  the  pmportiim  of  carbohydrate  is  excessive.  When  a  verv  larj^e 
amount  of  carUolix dnite.  esi)C(  ially  in  the  form  of  sugar,  is  taken  into 
the  digestive  tract  at  one  time,  it  is  often  impossible  for  absorption  to 
take  care  of  it  The  consequence  of  this  is  excessive  fermentation  in 
the  intestine,  due  to  bacterial  action,  with  the  formation  of  carbon 
dioxid  and  organic  acids,  which  may  be  very  irritating  to  the  mucous 
membrane  of  the  intestine.  This  excess  nf  acid  usually  causes  a 
quickened  perj«ta1sis  with  large,  loose,  acid  stools.  The  result  is  a 
decreased  ilisdrption  of  all  the  food  constituents  and  freqtiently  a 
serious  diarrhea.  When  the  diet  contains  an  excess  of  carbohydrate 
in  the  form  of  starch,  somewhat  different  symptoms  frequently  devdop. 
There  is  often  constipation,  great  abdominal  distention,  flatulence  and 
colic. 


TABLE  6.— GtAMS  or  CARBnin  nK  VTK  CoMBiNBD  wrrH  Omb  G*am 

Vecctablk  Protein 


Food 

Qni.  Carbo- 
bydrate 
per  Om. 
FrotelB 

Foo« 

Om.  Carbo- 
hydrate 
perOm. 
Protein 

o.« 

I'.ft 

i>  7 

4J 

8JB 
A  4 

«.» 

b.i 
9A 

Usually  these  disorders  of  digestion  are  acute  and  not  very  severe, 
yidding  quickly  to  proper  dietetic  treatment.  W  hen,  however*  thQr  are 

frequently  repeated  or  are  prolonged  through  lack  of  proper  dietary 
adjustment,  they  lead  to  serious  chronic  disturbances  with  marked  loss 
in  weight.  This  condition  is  often  ditVicult  to  contrtil  and  a  very  great 
reduction  in  tiie  carbohydrate  of  the  diet  i^  required  for  a  long  time 
before  the  normal  tolerance  for  carbohydrate  is  reestablished.  This 
condition  is  most  frequently  seen  in  die  second  and  third  years  of  life. 

In  the  discussion  of  the  protein  requirement  of  the  child  we  have 
stated  that  if  vegetable  proteins  are  depended  on  to  supply  the  protein 
need  during-  growth  very  large  amounts  of  carbohydrate  are  inevitably 
given,  since  vej^'etable  proteins  occur  only  in  combination  witli  large 
amounts  of  starch.  Table  6  shows  the  amount  of  carbuhydr.ite.  usually 
in  the  form  of  starch,  which  is  combined  and  necessarily  given  with 
each  gram  of  vegetable  protein  in  some  common  foods.  It  will  be  seen 
from  this  table  that  nuts  and  soy  beans  are  the  only  foods  which  su(^ly 
much  vegetable  protein  without  including  very  large  amounts  of  carbo* 
hydrate. 
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Although  nuts  have  been  found  to  be  welt  utilized  by  adults  without 
distuibance  of  digestion,  the  wisdom  of  giving  them  to  children  in  any 
considerable  quantity  is  questionable.  It  is  not  advisable  to  depend  on 
them  3*5  a  source  of  protein.  It  wniild  ajjpcar  from  its  chemical  composi- 
tion that  the  soy  bean  i>  ati  cxi  client  ^(lurc(."  of  vegetable  ])rotein.  This 
vegetable,  used  so  extensively  in  China,  is  not  lainiliar  tu  the  American 
people.  It  has  a  peculiar  fla\X)r,  not  very  palatable  according  to  our 
tastes,  and  on  that  account  will  probably  not  gain  any  great  popularity 
in  tills  country,  where  other  sources  of  protdii  are  readily  available. 

In  the  other  articles  of  food  which  supply  v^etable  protein  there  is 
so  much  carbohydrate  combined  with  the  protein  that  there  is  danger 
of  serious  disturbam-e  of  cliirestion  from  tiie  excess  of  carbohydrate, 
it  is  evident  that  tor  liiis  reason  alone,  as  well  as  for  the  others  given 
in  a  preceding  article,  it  is  not  wise  to  depend  on  v^etaUe  foods  to 
supply  the  protdn  need  of  the  child. 

As  has  already  been  stated,  m  addition  to  the  positive  harm  which 
may  follow  excessive  use  of  carbohydrate  in  the  diet  of  the  child,  there 
mu.st  always  be  considered  the  additional  disadvantage  which  follows 
this  plan  of  feeding  because  of  the  inevitable  reduction  of  fat  and 
protein. 

It  has  been  shown  that  a  definite  amount  of  protein  should  be 
included  in  the  diet  of  the  growing  child.'  It  seems  rational  to  allow 
'  in  the  diet  at  least  as  much  fat  as  protein.*  The  total  calories  needed  at 

any  age  can  be  estimated  with  a  fair  d^ee  of  accuracy.'  Hence,  the 
amount  of  car!K)hydrate  required  is  determined  by  subtracting  from  the 
total  caloric  need  the  calorie-j  supplied  by  the  needed  amounts  of  fat 
and  protein.  On  ihi.s  basis  there  should  be  alluvved  lor  the  healthy 
child  of  average  activity  about  12  gni.  carbohydrate  per  kilogram  at  1 
year,  decreasing  to  between  9  and  10  gm.  or  about  1  per  cent,  of  tiie 
body  weight,  at  6  years  and  maintaining  about  this  value  throughout 
the  remainder  of  the  growth  period. 

If  the  total  caloric  need  i>  raised  above  the  average  by  increased 
muscular  activity,  carbohydrate  may  be  used  to  provide  the  ctitire 
amount  of  extra  energy,  since  an  increase  in  muscular  activity  does 
not  increase  the  needs  in  protein  or  fat  above  the  normal. 

SUUiCAKY 

1.  Carbohydrate  is  a  desirable  and  probably  an  essential  component 
of  the  diet,  although  it  does  not  have  any  specific  function  in  nutrition. 

It  forms  the  largest  |>art  of  the  diet  at  all  periods  of  life. 

2.  Nursing  infants  take  on  the  average  about  12  gm.  carbohydrate 
per  kilogram  of  body  wci<^ht  daily.  Artificially  fed  infants  usually 
receive  somewliat  more  than  this. 


7.  Holt.  L.  E.,  Biid  Falcs.  H.  L.:  Am.  J.  Dis.  Ch\U\.  22:371  (Oct.)  1921. 
a.  Holt,  L.  £.,  and  Fales.  H.  L.:  Am.  J.  Dis.  Child.,  to  be  published. 
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3.  The  carbohydrate  in  the  diet  of  the  infant  is  almost  all  sugar, 
that  of  the  nursing  infant  entirely  lactose,  that  of  the  artificially  fed 
infant'  usually  a  mixture  of  lactose  with  saccharose  or  maltose  and 

dextrins. 

4.  The  carbohydrate  intake  of  more  than  one  hundred  heahhy  chil- 
dren from  1  to  18  years  of  age,  studied  by  us,  averaged  10  gin.  per 
kilogram.  Of  this  51  per  cent,  was  sugar,  including  lactose,  saccharose 
and  fructose,  and  49  per  cent,  was  starch. 

5.  Carbohydrate  is  more  economical  than  fat  or  protein,  both 
physiologically  and  commercially.  Because  of  this  latter  advantage 
tliere  is  a  growing  tendency  to  increase  the  proportion  of  carbohydrate 
in  the  diet  heyond  the  amotint  which  is  desirnhle. 

(>.  W  hen  a  very  lars^c  projxTtion  of  the  tcuKl  in  the  turm  of  carbo- 
hydrate, the  intake  of  fat  or  uf  piuiein  or  of  both  is  likely  to  be  le.>.s 
than  the  normal  nutritive  need  of  the  body. 

7.  A  diet  excessive  in  carbohydrate  leads  to  an  abnonnal  depoution 
of  fat  widiout  a  correspomUn^  increase  in  muscle  devdopment.  Qui* 
dren  taking  such  a  diet  have  feeble  resistance  to  infection. 

8.  There  is  evidence  that  a  relationship  exists  between  the  high  pro- 
{>r>rtir.n  of  carbohydrate  in  the  modem  diet  and  the  prevalence  of  dental 
caries. 

9.  Detinite  digestive  disturbances,  chieHy  intestinal,  may  be  pro- 
duced when  the  carbohydrate  in  the  diet  is  excessive.  There  may 
result  increased  fermentation  with  loose  add  stoob  or  constipation 
with  flatulence  and  abdominal  distention.  When  long  continued  these 

disturbances  are  very  difficult  to  control. 

10.  Carbohydrate  furnishes  the  calories  neolcd  in  the  diet  which 
are  not  supplied  by  tlie  requisite  amounts  of  fat  and  protein. 

11.  It  Nteim  rational  to  allow  in  the  diet  of  the  child  of  avera(?e 
activity  about  12  gin.  carbohydrate  per  kilogram  of  body  weight  at 
one  year,  decmsing  the  amount  to  about  10  gm.  per  kilogram  at  6  years 
and  maintaining  it  at  this  \'alue  throughout  the  remainder  of  the 
growth  period. 

12.  An  increase  in  the  total  caloric  need  because  of  increased 
ortivity  may  be  supplied  by  carbohydrate  alone. 


FOOD   REQUiKEMEXTS   IX    XEW-HoKX  IXFAN.TS 


A  STUDY  OF  TUB  SPOKTAKEOUS  INTAKE 
HAROLD  K.  FABER 

SAM  FKANCtSCO 

Fond  rf(iiiirement^  are  comnidiily  f>tiiiiaiL'(l  by  one  of  two  methods, 
by  measuring  tlie  heal  uiiipui  vr  by  n)ca>.urijig  the  caloric  intake.  Heat 
output,  as  measured  by  direct  or  indirect  caiorimetry,  has  been  most 
useful  and  has  given  the  most  signilicant  information  in  defining  our 
standards  of  basal  metabolism.  Such  informati<m  as  we  have  on  the 
total  cner^'v  requirement  has  come,  in  the  main,  from  measurements  of 
the  tot;il  ftK)d  intake.  In  the  new-born  this  has  been  determined  from 
the  amounts  of  bren^t  milk  taken  by  healthy  infants.  The  summary 
of  von  Reuss.'  eotidetiscd  in  'l'a])le  1  and  jilotted  in  Figure  1,  includes 
most  of  the  data  in  the  literature  covering  this  point. 

There  is,  however,  a  serious  objection  to  figures  based  on  an 
assumed  correspondence  between  intake  and  needs.  The  amount  of 
breast  milk  obtained  i»  ^'o\crne<l  by  the  supply  available.  That  the 
sujiply  during  the  first  few  days  is  not  adequate  has  been  proved  by 
metahnlic  measurements  and  by  clinical  observation.  Thn>  Benedict 
and  Talbot  -  state,  on  the  ba.sis  of  their  observation^,  that  "'e\en  under 
the  most  favorable  conditions  the  total  amount  ot  available  energy  in  the 
colostrum  which  the  child  lecetves  from  the  mother's  breast  during  tiie 
first  few  days  is  wholly  insuiHdent  to  supply  the  energy  neols,  even 
when  we  consider  only  the  basal  metabolism.  StiU  less  does  this  scant 
fuel  supply  serve  for  the  probable  increment  above  basal  metabolism 
caused  by  the  re'?tlcssne*;s.  cryinq;  and  varied  muscul  ir  rM-tivitv  of  the 
infant  throughout  tlie  <la\-.  li  is  thus  seen  that  tlic  struggle  for  existence 
an<l  struggle  for  food  begin  simullaneou.sly  with  the  new-born  infant. 
Since  the  food  supply  is  so  obviously  insufficient,  we  may  ask  why 
nature  does  not  provide  more  liberally  during  the  first  few  days.  It 
is  a  most  striking  fact  that  only  human  mothers  and  new-born  infants 
are  so  entirely  dependent  on  the  care  of  others.  The  relationship 
between  this  fact  and  the  de\  e!<i|)tncnt  of  civilization  is  most  interestinja^ 
and  leads  one  to  ask  if  this  scant  food  stipply  is  a  natural  consequence 
of  civilization."  The  not  infrequent  occurrence  of  inanition  fever  dur- 

•  Received  for  publication.  June  15,  1921. 
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Fig.  1.— Average  nonnal  intake  of  ttreast  milk.  Calculated  from  von  Renss' 
compilation. 


Fig.  2. — Line  ACD;  actual  weight  curve— average  of  112  infants.  Line 
ABD:  theoretical  ideal  weight  curve. 
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ing  the  first  few  days  is  direct  evidence  that  the  water  supply,  at  last, 
is  inadequate  and  it  can  be  readily  shown  (Fig.  2)  that  the  initial  loss 
even  of  the  most  favored  group  of  so-called  normal  babies  far  exceeds 
the  mechanical  loss.  The  respiratojry  quotient  shows  that  during  the 
first  days  the  metabolsc  processes  raiu'dly  exhaust  the  stored  carbo- 
hydrate and  soon  attack  the  stored  fat  and  sometimes  perhaps  the  body 
protein.   Acidosis  at  this  time  is  not  iTncommon.' 

If  we  wish  to  know  something  nmre  about  the  total  needs  for  food 
during  these  first  days  of  life  we  can  adopt  another  procedure;  we  may 
offer  the  infant  all  the  food  which  he  desires  and  determine  the  amounts 
which  he  actually  takes  in  the  presence  of  plenty.  So  far  as  I  can  find 

TABLE  I,— SuKMARY  OF  Cases  Showing  Breast  Milk  IntaKb 
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no  one,  except  Murlin  and  Pjailey/  has  attempted  feedin^'^  of  tliis 
sort  in  the  new-born,  and  their  results  are  not  reported  in  detail. 

For  reasons,  into  which  it  is  not  necessary  to  go  fully,  about  ninety 
new-bom  infants  in  the  wards  of  Lane  Hospital  were  fed  in  this  way. 
The  infants  were  pot  to  the  breast  every  four  hours,  an  effort  being 
made  to  obtain  for  them  all  the  breast  milk  available,  and  then  given 
as  mudi  of  one  of  the  formulas  to  be  described  as  they  wished  to  take. 
By  weighing  before  and  after  nursing  and  by  measuring  the  quantities 
taken  from  the  bottle,  the  total  intake  was  determined.  In  all,  about 
eighty-five  rccnrd<;  were  complete  enough  for  statistical  analysis, 
making  a  total  of  932  patient  days  or  5,592  feedings.    By  using  the 


3.  Bail«y,  H.  C,  ond  Murlin,  J.  R.:  Jhe  Energy  Reijuirement  of  the  New- 
Bom.  Am.  J.  Obst.  n:526,  1915. 
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average  figures  of  Holt,  Cburtn^  and  Falcs  *  for  colostrum  milk,  of 
Van  Slyke  *  for  cow's  milk,  and  of  an  analysis  of  Red  Label  Karo 

Syrup  made  for  me  by  Dr.  F.  J,  Cajori  of  Stanford  University,  the 
caloric  values  of  the  ingested  food  were  determined.  The  variability 
in  composition,  especially  of  colnstnim  is  fully  recognized.  This  would 
not  seriously  invalitlaie  the  averages  lur  Uic  whole  group  and  would 
only  emphasize  the  importance  of  individual  variation,  of  which  a  spe- 
cial point  will  be  made. 

tkunng  the  first  twenty^four  hours  all  infants  were  offered  15  per  ^ 
cent.  Karo  solution  with  a  caloric  value  of  about  620  calories  per  liter. 
Thereafter  they  were  offered  after  nursing  one  of  the  formulas  shown 
in  Table  2.   These  formulas  were  based  on  Pirquet's  conception  of 

TABLE  2. — Genesal  Formula 

t  tltit)<(l   milk   ..    *0O<.'.t'. 

karu  corn  syrni)  {rit\  lalwl)   liO  C-C 

1  p«r  efux.  )>iirl('>-  water   tf^Cx. 

Mix  mill  bri!iK  in  ii  tiolL 

ForTijtilii  I:  «;ih  wtnilc  iiillW 

VonntUa  s:  wlUi  tltimmKl  ioJlk,  tAkSac  tbe  top  4  oomm  from  tte  quart 
Fomalft  S:  vltli  gktentd  nllk,  tafeias  Um  top  7  vaam  Iran  tte  nattt 


Compo«Hloti 

,  «  » 

F^t        r»rboh>«lrat«-      Fmieln      C«l.  pfT  I,lt#r 

Ftoninitos   o.«  u.o  is  tn^ 

FormiilMS.    ...„,....   0.3  14-0  1.3  K>.% 

Cnii'^trKur  ..,..,..,«   2.8  T-6  2.3  «57 

Cow'»inllkt   ZA  5.1  3.2  «08 

Compocitioo  ot  Karo  (Red  Label) 

,    ■» 

FerlMGrant  ^iWOe. 

Water   22.96  0111.  It.l0lil. 

Ash   i.a«t  ].« 

Soli.M.  ><art>ohrdntCt   7M7  1«&0 

Siuro^r                                                             \M  IJ 

Uitlto««                                                eo  8.4 

Glucoir                                                  24.4  34.0 

DcxUios                                                   ViM  ttl.O 

Spcdfle  iraflcr.  I48t 


♦  AriMly»»->.  i)f  H(ilt.  ("fiurtiiov  niid 
t  AiiBlyf*'*  tT>nn>il(il  by  Vmh  ijlyk*. 

an  *'ef}ui\ alfiit  milk"* — a  mixture  havinjj  approximately  the  same 
caloric  value  as  whole  milk.  Fear  of  disorders  from  butter  fat  led  to 
the  use  of  a  low  fat  percentage.  The  use  of  corn  syrup,  introduced  in 
pediatrics  by  Marriott^— a  highly  hydrolyzed  starch,  consisting  of 
dextrose  and  its  polymers — seems  logical.  In  our  experience,  practically 
no  disturbance  of  digestion  has  followed  the  use  of  the  rather  high 
car]»(>hy(lratc  mixtures.  Ilavinp^  been  brought  to  a  boil  at  the  time  of 
preparation,  these  were  practically  sterile. 

4.  Hoh.  L.  F.:  Coortney,  A.  M.,  and  Fales,  H.  L.:  A  Chemical  Study  of 
Woman's  Milk.  Especially  Its  Inorganic  Constituents,  Am.  J.  Dis.  Oiild. 

229  (Sept.)  1915. 

5.  Van  Slyke.  L.  L.:  Modern  Methods  <  f  Te«tittg  Milk  and  Milk  Products. 
The  Orange  Judd  Company,  1915.  pp.  15-16. 

6.  Von  Pirquet,  C.  P.:  System  der  Emahrtmg,  J.  Springer,  Berlin,  1917. 

7.  M:)rriutt.  W.  McK. :  The  Artificial  Feeding  of  Athreptic  Infants,  J.  A. 
M.  A.  71:1173  (Oct.  18)  1919. 
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Average  Intake. — Table  3  and  Figure  3  show  the  total  average  fluid 
intake  and  caloric  intake.  The  total  intake  rises  rapidly  in  a  smooth 
curve  lt>  the  fifth  day  and  then  increases  more  slowly  and  somewhat 
irrcf^uiarly  to  a  maximum  of  about  600  c.c.  and  400  calories  on  the 
twelfth  day.  Reduced  to  cubic  centimeters  and  calories  per  kilogram, 
as  in  Figure  4  and  Table  4,  the  intake  will  be  seen  to  increase  rapidly 
to  about  150  c.c.  and  calories  on  the  fifth  day,  after  which  it  rises 
more  slowly  and  irregularly  to  about  160  c.c.  and  115  calories  on  the 


TABLE  3. — Total  Int.\ke 


Day 

KaCom 

AT«rig« 

Welfbt. 

Om. 

Average 
Oalttor 
Loti, 

Om. 

ArcriM 
"Total 
Flnida. 

c.«. 
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Calorlft 
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>  * 
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fl» 

i::::::::;::::::::: 

m 

3,236 
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»» 
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8,lfS 

^  SI 

MO 
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S.2B8 

iSS 
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« 

*  s» 

m 

«e 

7  

M 

•f  40 

sift 

S43 

8  

SI 

+  82 

na 

343 

84 

+  2t 

MB 
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10  

» 

+  n 

6C5 

»0 

t.m 

+  18 

5M 

STO 

IJ  

13 

8.488 

+  88 

TABLE  4.— AvERAGK  Intake  jn  Cubic  Centimeteks  anu 

CaLOMBS  Pni  KiLOGKAM 


nay 

No.  Casef 

•Average  C.c. 
Iter  KIU> 

.Average  Calorie* 
per  Kilo 

87 

84.4 

nA 

80 

88.1 

48.1 

i«.ft 

6e.s 

124  V» 

8911 

13T.!l 

111.4 

104.1 

l.-i.T 

n>:.'.» 

9.. 

f.4 

IS).: 

loe.'.' 

84 

I47n* 

1(M.2 

82 

l&<  5 

wist 

W 

157.*.' 

114.0 

18 

1A7.8 

117.S 

6B8 

140J 

185.9 

*  The  slightly  lower  intake  here  U  prattably  du»  to  the  (act  timt  a  rumbrr  of  infniUf 
wnt  ditiwMWert  at  iMa  tine. 


twelfth  day.  In  Figure  5  the  relation  of  the  caloric  intake  to  previously 
established  standards  is  shown.  On  the  second  day,  the  intake  equals 
the  basal  needs,  as  determined  by  Benedict  and  Talbot;  on  the  third 
day,  it  slightly  exceeds  the  total  average  requirement  of  these  investi- 
gator'?;  on  the  fifth  day,  it  equals  the  nverncje  total  requirement  of 
Vleuljiier.*  above  which  it  rises  slightly  during  the  succeeding  (la\^.  It 
should  be  noted  here  that  the  estimates  of  Benedict  and  Talbot  do  not 


8.  Hcubncr.  O..  and  Heul)ner.  W. :  Zur  Lelirc  von  fltr  energotischen 
Bestitnmung  des  Nahrungsbcdarfes  beim  Saugling,  jahrb.  f.  Kinderh.  72:121. 
19t0. 
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include  an  ulhtwaiKX'  for  qjrowth.  The  quantities  of  breast  milk  in  the 
present  series  cannot  be  regarded  as  normal.  There  is  definite  reason 
for  believing  that  the  breast  milk  supply  of  the  inothers  in  our  wards 
has  for  several  years  been  diminishiitg  steadily  (Fig.  6).  and,  in  fact, 
this  was  the  real  reason  for  undertakinif  the  present  experiment.  It 


Fig.  3. — Line  A-.A  :  average  daily  intake  in  cul>ic  ccntimclcrs.  Line  B-B 
av«ng«  daily  intake  in  caiories. 
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Fig.  4w— Total  intake  in  cubic  centimeters  and  eateries  per  kilogram. 


is  of  interest  to  note  that  the  bre;i-t  milk  supply  did  not  utuil  the  sixth 
day  touch  the  level  of  basal  requirements  and  had  not  by  the  twelfth 
day  attained  the  level  of  total  average  requirements  minus  the  growth 
4|Uota., 

Figtire  7  and  Table  5  show  the  rdation  of  the  spontaneous  intake 
in  the  present  series  to  the  average  breast  milk  supply  in  von  Reuss' 
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compilation  and  to  Peer's"  series  of  seven  cases  in  which  ihc  milk 
supply  was  especially  abundant  and  the  infants  made  particularly  rapid 
progress  in  weight.  It  will  be  seen  that  for  the  entire  breast  milk 
series,  the  caloric  intake  is  10  or  15  calories  per  kilogram  lower,  but 
that  in  Peer's  series  after  the  fifth  day  the  breast  milk  intake  was  3 
or  10  calories  ^eater  than  in  the  present  series.  It  is  noted  in  most  of 
the  cases  in  \on  Rewss'  compilation  that  the  infants  hud  failed  to  re^in 
birth  wfight  at  the  time  of  last  observation.  Pigure  7  shows  clearly 
that  during  the  first  four  days,  in  so-called  normal  cases,  the  breast 
milk  intake  is  less  than  the  average  total  requirement,  and  even  in  the 
case  of  babies  whose  mothers  have  an  unusually  abundant  supply  of 
breast  milk,  the  supply  does  not  measure  up  to  appetite  until  the 
sixth  day. 

Rate  of  Cain. — I^'if^ure  2  attempts  tn  show  what  may  be  retjarded 
as  the  ideal  weight  curve,  compared  with  the  actual  curve  ot  the  most 


TABLE  5k — Energy  QrorfENT  ok  Present  Series  CoMr.\RKn  with  That  Ot 
Peer's  Seven  Cases  and  von  Reuss'  Compilation 


Day 

Serle* 

Feer'g 
Series 

von  R4ni»c' 
Compilatton 

» 

4S 

>i 

» 

49 

00 

et 

Ml 

'.T, 

79 

104 

116 

82 

106 

117 

H7 

106 

120 

87 

IM 

n* 

M 

ni 

in 

n 

favored  group  of  babies  to  be  found  in  our  earlier  records.  (The  two 

curves  were  constructed  before  the  present  feeding  experiment  was 
begun.)  .  The  initial  loss  in  the  actual  curve  was  approximately  225 
gm.,  while  the  average  mechanical  loss  (taken,  in  the  main,  from  tlie 
figures  of  (  iriffith  and  Gittings  ")  is  only  about  155  gm.  Rejjarding 
the  latter  as  the  ideal  average  loss,  and  assigning  the  average  daily 
gain  found  in  nonnd  babies  for  the  first  month,  a  hypothetical  curve 
is  obtained  which  may  be  considered  as  the  ideal  for  the  first  twdve 
days.  It  will  be  seen  that  supposedly  normal  babies  with  the  natural 
breast  milk  supply  lose  about  225  gm.  during  the  first  two  days,  then 
and  up  to  the  eiglitli  day  they  gain  at  a  very  rapid  pace;  at  this  time  they 
reach  the  ideal  level  and  thereafter  ^in  at  the  usual  rate.  Figure  6 
.shows  the  average  rate  of  gain  of  three  unselected  series  of  babies 
from  three  earlier  periods  in  our  wards  as  compared  with  the  ideal 
curve,  and,  to  the  right,  the  incidence  of  inanition  fever  in  the  same 

9.  From  von  Reuss,  loc.  cit. 

10.  Griffith,  J.  P.  C,  and  Gittings.  J.  C .:  The  Weight  of  Breast-Fed  Infants 
Daring  the  First  Two  Weeks  of  Life,  Arch.  Pedial.  UtHl,  1907. 
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F^Vrc  8  shows  the  composite  averse  of  the  tfiree  earlkr 
periods  as  compared  with  the  ideal  and  with  the  present  series.  It 
will  be  seen  that  the  curve  of  the  present  series  and  of  the  ideal  are 
practically  identical.  At  the  right  is  shown  the  incidence  of  inanition 
fever  for  all  the  series.  Actimlly,  one  case  flcvcloiicd  in  the  present 
series;  this,  in  a  baby  who  refused  all  food  and  who  recovered  only 
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Fig.  5.— SiKJiitanciius  intake-  tA  fen  (1  Ijy  new -horn  infants  in  calorics  per  kilo- 
gram. Average  oi  entire  group.  Solid  line:  total  intake;  broken  line: 
breast  milk. 


when  t'cti  by  gavage.  From  this  figure,  it  appcar.s  that  the  average 
intake  as  determined  by  appetite  closely  corresponds  with  the  average 
amount  required  to  sustain  an  ideal  curve  of  weight. 

Figure  9  shows  the  average  daily  total  gain  plotted  against  the 
average  daily  total  intake,  from  the  time  of  low  weight  following 
the  initial  loss  to  the  time  of  dismissal,  or,  as  a  rule,  from  the  third  to 
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Fig.  7.— Spontaneous  intake  in  calories  per  kilogram.  Solid  line:  present 
series  (A-A') ;  broken  line:  average  nursing  infant  (B-B') ;  dotted  line:  Peer's 
seven  cases  (€•€'). 
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Fig.  8.— Weight  curve  of  present  series  contrasted  with  earlier  series  an4 
with  ideal  curve.  Line  a-a':  present  series;  line  b-b':  theoretical  ideal; 
tine  c-c':  average  of  three  earlier  series. 
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Fig,  9.— Average  daity  gain  referred  to  average  daily  caloric  intake. 
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the  eleventh  day.  It  shows  that  a  satisfactory  gain  cannot  he  assured 
on  less  than  300  calories  daily,  and  that  in  general,  the  average  rate  of 
gain  foDows  the  total  caloric  intake.  Very  striking,  however,  is  die 
variability;  the  scatter  of  the  graph  is  very  wide;  the  proportion  of 
calories  retained  for  growth  varies  prodigiously  in  difeenc  infants. 
Figure  10  reduces  the  same  data  to  calories  per  kilogram  and  gain  to 


Fig.  IOl— Average  daily  gain  or  loss  in  percentage  of  body  wetibt  referred 
to  average  daily  caloric  iniyce;  period  from  third  day  to  ttne  of  dismissal. 
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11-  Distribution  of  Fluid  Intakes  in  cubic  centimeters  per  kilogram. 

Period  from  fifth  to  twelfth  day  inclusive. 


percentages  of  tlie  hody  weight.  The  variahility  here  also  is  striking. 
It  will  be  noted  that  the  average  daily  gain  is  0.9  ])er  cent,  of  the  hody 
weight  daily,  or  9  gm.  per  kilogram  and  the  intake  almost  exactly  100 
calories  per  kitogram  duly.  The  greatest  concentration  of  meastnres 
lies  between  0l57  and  1.24  per  cent,  of  the  body  weight  daily  for  gain, 
and  between  88.5  and  110  calories  per  kilograni  per  day  for  intake. 
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VariabiUty. — Averages  at  best  show  general  tendencies;  they  liave 
litde  bearing  on  iht  individual  case  unless  something  is  known  of  the 
variability  from  the  average  of  the  individual  oomponents  of  the  group. 

To  measure  variability  certain  mathematical  methods,  based  on  the 
frequency  distribution,  have  been  much  used  of  late  in  the  study  of 
clinical  statistics.  For  the  purposes  of  the  jirescm  >tu<ly  two  frequency 
graj)hs  (Figs.  11  and  12)  have  been  inadt-.  >li(nving  the  disirihut^* »n 
of  fluid  intake  and  of  energy  quotient  for  the  period  from  the  lifiii 
day— ^  whidi  time  the  intake  first  reaches  a  plateau — to  the  time  of 
last  observation  on  the  deventh  and  twelfth  days.  A  few  infants  are 
found  who  take  as  little  as  65  and  75  c.c  per  Idk^ram  daily ;  for  each 
increment  of  10  c.c.  the  frequency  increases  until  at  155  c.c.  daily  per 
kilogram  we  find  the  <jreatest  number  of  cases.  This  pnitit  is  the  mode, 
or  point  of  maximum  frequency  of  the  curve  and  corresponds  approxt- 


Fig.  12. — EMstribution  of  Caluric  lutakes  in  Calories  per  kilogram.  Period 
from  fifth  to  twelfth  day  inclusive. 

niatclv  with  ihe  avcraijc.  With  further  increments  (if  quantity,  the 
number  of  cases,  or  frequency,  diminishes,  but  even  at  205  c.c.  per 
kilogram  we  find  inconsiderable  number  of  cases.  It  is  obvious  that 
while  the  largest  nuikber  of  infants  take  15.5  per  cent,  of  their  body 
weight  daily  durii^f  the  period  between  the  fifth  and  twelfth  day,  the 
extreme  range  of  variation  lie-  between  6.5  per  cent,  and  20.5  per  cent, 
of  the  bodyweight.  Likewise,  in  the  case  of  calories  j>er  kilogram, 
while  the  greatest  number  of  infants  for  the  period  took  105  calories 
per  kilogram  the  range  was  between  43  and  l'^5  caloric-^.  This  is  the 
extreme  range.  In  order  to  separate  tlie  certainly  normal  from  *he 
possibly  abnormal,  1  have  suggested  in  another  paper     that  the  stand- 

11.  FaluT.  H.  K..  and  James.  C.  A.  :  The  Range  and  Distrilmtion  of  Blood 
Pressures  in  Normal  Children  and  the  Clinical  Application  of  Statistical 
Methods  to  die  Interpretatioii  of  Deviatkms  from  the  Normal  Average.  (To 
be  imblished  in  the  Am.  J.  Dis.  Child.) 
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ard  deviation  of  Pearson  be  used.  Measuring  oft  the  standard  devia- 
tion above  and  below  the  mean  or  average  we  find  the  range  of  certainly 
normal,  which  will  indude  about  two-thirds  of  the  cases  in  most  dinical 
statistics.  We  may  stilt  further  restrict  our  range  to  the  central  50  per 
cent,  of  cases  by  the  use  of  the  so-called  probable  error.  This  has 
certain  convenient  practical  implications.    For  the  period  from  the 

TABLE  6. — Variabiutv  in  Ixtake 
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TABLE  7.— CoMPARiso.N  of  Quantity  of  Breast  Milk  Obtained  bv 

Infants  in  Two  Series 
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First  serff?:  Tnfant«>  with  imlitnit.'.!  fmni'lcriuntary  fccliiiu. 

Second  series:  Intania  given  complementary  tecdion  ualy  wlien  breast  milk  was  less  toaa 
109  «.€.  per  kilotrant,  or  91  e«loriC9  per  kUogran. 


fifth  to  the  twelfth  duy  inclusive,  the  pr»»bablc  error — the  variation  in 
either  direction  from  the  mean — is  15.9  calorics  per  kilogram  and  21.3 
c.c.  per  kil<^am.  The  variation  iSj  therefore,  15.1  per  cent,  for 
calories  and  ±  14.3  per  cent,  for  fluid  intake  per  kilogram.  The  range 
of  variation  of  the  .SO  per  "cent,  of  ca.'^es  nearest  the  average  is  shown 
for  each  day  in  Figures  13  and  14.  As  nn  example  of  tlu-  (K-^Tce  of 
variation  it  will  be  noted,  that  on  the  tenth  day,  while  the  average  intake 
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Fig.  13. — Daily  fluid  intake  in  cubic  centimeters  per  kilogram  bo4y 
showing  range  o£  variation  of  50  per  cent,  of  the  cases. 
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Fi'g.  H^Daily  intake  in  calories  per  kilogram  body  weight  showing  range 
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aii)ount>>  tu  111  calories  per  kilogram,  the  range  of  the  central  half  of 
the  cases  extends  from  96  to  126  calories.  Tbe  complece  figures  are 
given  in  Table  6. 

Since  Boiedict  and  Tatbot  estimate  that  the  average  total  require- 
ment of  new-bom  infants  is  about  62  calories  per  kikgram,  and  since 
in  the  series  here  reported  the  spontaneous  intake  rose  to  this  point  on 
the  third  tlav  and  to  115  calories  on  the  eleventh  day,  the  qucition  arose 
whether  these  infants  were  not  actually  taking  more  than  they  needed 
Unlimited  feeding  was  accordingly  dropped,  except  for  the  hrst  twenty- 
four  hours;  and  a  plan  initiated  by  which  each  infant  was  assured  at 


m  ^  

j  i  1  1  1  1  1  1  1  '      '  I 

Fig.  15.— Solid  line:  average  of  babies  on  breast  milk  alone  or  with  limited 
complementary  feeding.  Broken  line:  average  of  babies  with  unlimited  com- 
plementary fMdtng. 


least  KXl  c.c.  of  breast  milk  or  equivalent  formula  per  kilogram  daily. 
No  infant  taking  tliis  amount  or  more  of  breasi  milk  wa«  ^ven  com- 
plementary feeding.  He  was  thus  assured  about  67  calories  per  kilo- 
gram and  any  excess  over  this  was  supplied  by  breast  milk  alone.  The 
records  of  sixty>two  babies  so  fed  are  complete  enough  for  analysis. 
The  data  are  presented  in  Figure  15  and  in  Table  7.  It  will  be  seen 
that  these  infants  obtained  a  little  more  breast  milk  but  that  the  weight 
atrve  was  unsatisfactory  after  the  initial  lo^s.  That  the  latter  was  the 
same  as  for  the  first  series  wa«;  probably  due  to  the  fact  that  15  per  cent. 
Karo  *;olntion  was  used  in  the  same  way  during  the  first  day  in 
both  .series. 
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COMVSNT 

This  paper  does  not  ileal  with  the  quesiioii  of  whether  or  not  a  low 
or  inadequate  intake  of  food  during  the  early  days  of  Ufe  is  a  useful 
natural  provision  for  increasing  the  vigor  of  svuddng  and  hence  for 
increasing  the  supply  of  breast  milk.  Nor  does  it  advocate  the  method 

of  feediitg  employed.  Its  only  present  purpose  is  to  show  the  intake  of 
food,  as  energy,  when  the  appetite  of  the  infanr  is  the  only  controlling 
factor,  and  to  relate  the  values  found  witli  weitjln  and  rate  of  gain^ 
and  with  the  values  previously  determined  by  other  methods. 

As  a  result  of  tlie  metabolic  measurements  of  Benedict  and  Talbot 
there  is  at  present  a  sharp  divergence  of  ofMuion  as  to  the  caloric 
requirements  of  new-born  infants.  The  discrepancy  is  more  apparent 
than  real.  The  measurement <  hy  these  investigators  show  a  basal  rate 
of  about  44  calories  per  kilogram  and  an  estimated  average  total 
metabolism,  exclusive  of  growth,  of  about  62  calories.  To  this  figure 
about  13  calories  ^-  may  properly  i)e  added  as  the  average  quota  of 
calories  retained  for  growth,  making  a  total  of  about  77  calories  per 
kilpgram  per  day. 

On  the  other  hand,  Heubner^s  figure  of  100  calories  as  the  average 
optinnnri  intake  has  obtained  abundant  clinical  corroboration.  Beck 
(qurited  by  Morse  and  Talbot'*),  compiling  the  average  breast  milk 
intake  from  the  literature,  found,  for  instance,  that  from  1  to  12  weeks 
the  average  intake  is  107  calories  per  kilogram.  Tiie  intake  figiues  tor 
the  first  week  are,  as  a  rule,  lower,  and  a  few  cases  of  apparently 
normal  progress  have  been  reported  on  50  calories  or  less  (averaged  for 
the  week).  As  above  stated^  however,  the  extent  of  the  initial  loss 
conmionly  regarded  as  normal  is  greater  than  the  mechanical  loss,  and 
the  fitjures  s^ivcn  measure  supply  rather  than  demand. 

Benedict  and  Talbot's  figures  are  for  the  first  seven  days  and  deal 
with  babies  reeeivinj*^  either  no  eomjilementarv  feeding  or  onlv  small 
amounts  of  very  dilute  formulas.  Unfortunately,  they  did  not  measure 
the  caloric  intake.  The  average  age  of  the  105  infants  in  their  series 
is  about  2  days,  16V^  hours.  They  found  that  from  the  second  to  the 
seventh  day  the  minimum  heat  production  was  fairly  stable. 

12.  Pfaundler  and  Schlossmann :  Handbuch  dcr  Kinderhcilkundc,  Edit.  2, 
F.  C.  W.  V'ogel,  Leipzig  1:183.  1910.  Here  will  he  found  Camerer  and  Soldner's 
Chemical  Analysis  of  Six  New -Born  Infants.  The  growth  quota  I  have  cal- 
culated from  this  analysis  (fat,  12.3  per  cent.;  protein.  11.7  per  cent.;  extrmc- 
tives.  1.3  piT  cent.:  otiiTiatiny  extractives  as  carlxihyilrato  I  and  frf^in  tlie 
average  9  gm.  found  in  the  present  series  as  the  daily  increment  per  kilogram 
body  weight.  The  value  ia  in  fair  agreement  with  Camerer's^  figure  of  15 
per  cent,  and  with  Rubncr  and  HcubnCT's''  figure  of  122  per  cent  of  the  total 
calories  as  the  retention  for  growth. 

13.  Quoted  from  Lusk.  G. :  The  Elements  of  the  Science  of  Nutritioftl.  Ed.  3, 
W.  B.  Saunders  and  Company.  Philadelphia  and  London.  1917,  p.  412. 

14.  Morse,  J.  L.,  and  Talbot.  F.  B. :  Diseases  of  Nutrition  and  Infant  Feed- 
ing, Ed.  2,  The  Macmillatt  Company*  New  York»  1920,  p.  73. 


FABBR—FOOD  RBQUIRBMBNTS  OF  NEW-BORK  71 


Iti  ilie  present  series  the  average  total  caloric  intake  for  the  period 
from  the  second  to  the  sixth  day  inchisive  was  91^  calories  per  Idlognun ; 
or,  to  compare  the  data  more  accurately  witii  the  Benedict  and  Talbot 

figim  i'  e  average  intake  from  the  first  tO  the  seventh  day  inclusive, 
was  77.3  calories.  This  is  in  almost  exact  agreement  with  the  Benedict 
and  Tallmt  estimate  when  15  calories  are  added  to  the  latter  for  tj^rowth. 

During  the  secctid  week  the  correspondence  with  the  figures  of 
Benedict  and  Talbot  no  longer  holds.  The  average  intake  from  the 
eighth  to  the  twdfth  days  indnsive  in  the  present  series  was  about  \QI? 
calories  per  Idlc^ram,  which  is  in  exact  agreement  with  the  results  of 
Bedc's  compilation. 

It  would  naturally  be  erroneous  to  regard  the  average  for  the  fir.-^i 
week  a<  applyitig  to  each  day  of  that  week.  Calorimetry  and  food 
iiua'-urcment  huth  assign  a  low  value  to  the  energy  requirement  (tii  the 
first  day.  During  the  ensuing  days  the  basal  level  is  higher  than  on  tlie 
first  and  it  is  likely  that  a  furdier  increase  occurs  when  the  various 
bodily  functions  get  into  full  swing.  At  any  rate  the  demands  of 
appetite  rise  sharply  from  the  second  to  the  fifth  days,  and  thereafter 
continue  to  increase,  though  not  so  rapidly,  to  the  twelfth  day,  the  last 
of  the  present  series.  The  amounts  tif  food  substances  retained  for 
growth  may  also  increase  a  Httle,  though  ot  this  wc  have  at  present 
no  clear  indication.  Cakuhited  in  the  manner  above  indicated,  the 
average  retention  appears  to  Ije  15  calories  per  kilogram  of  body 
weight,  with  a  variation  for  50  per  cent,  of  the  cases  of  between  10 
and  20  caloric.  Digestive  work  and  excretory  waste  increase  pro- 
portionally with  the  total  intake.  The  former  may  tentatively  be  esti- 
mated at  5  per  cent,  and  the  latter  (as  shown  by  Holt)  at  10  per  cent, 
of  the  total  calories.  Both  digestive  work  and  waste  are  presumably 
smaller  (perhaps  by  5  or  10  calorie?)  on  maternal  than  on  artiticia! 
feeding.  The  followinj^  scheme  is  provisionally  sujj!je-te(l  for  the 
apportionment  of  the  t(»ial  intake,  as  given  in  Table  4,  lor  the  period 
from  the  fifth  to  tlie  twelfth  day: 

Basal  requirements  (minimum  heat  production )         45-55  calories 

Retention  for  growth   10>20  calories 

Work  of  digestion   4-  6  calories 

General  muscular  activity....   20-30  calorics 

Waste    8*12  calories  ■ 

Total    (  in;i\inuini  l  alnrif   iit'ciU  )  , . . .  .87- l  alnrfes 

A  word  may  be  said  as  to  the  predictability  ul  individual  caloric 
needs.  How  closely  can  we  estimate  a  given  infant's  total  needs? 
Reference  to  Table  7  shows  that  after  the  fourth  day,  the  probable 
error  is  about  15  per  cent,  of  the  mean  values.  This  signifi^  that  if 
we  prescribe  the  mean  or  aven^  quantity  of  the  present  series,  we 
shall  for  one  half  of  our  cases  be  within  15  per  cent,  of  the  actual  need)«. 


72      AMERICAN  JOURNAL  OP  DISEASES  OF  CHILDRBS 


Since  the  probable  error  must  be  multiplied  by  tour  to  cover  all,  or 
nearly  all  ctaes,  it  appears  that  die  average  requirement  may  at  times 
fall  60  per  cent,  over  or  wider  the  actual  needs.  Practically,  the  dinidan, 
unless  he  is  very  conservative,  will  adjust  his  prescription  for  healthy 
infants  to  the  point  where  the  infant  is  usually  satisfied.  The  mother 
who  is  herself  regulating  the  baby's  feeding  will  do  likewise — she  will 
nurse  the  baby  until  he  stops  crying. 

SUMIIASY 

It  appears  probdrie  that  appetite  proWdes  a  fairly  accurate  index 
to  the  needs  of  the  new-born  infant.  In  the  aeries  of  eighty-five  cases 
here  reported,  and  with  the  formulas  employed  it  also  appeared  to  be 
a  safe  guide  in  so  far  as  the  avoidance  of  dangers  to  digestion  is  con- 
cerned. The  demands  of  the  infant  for  food  exceed  the  basal  require- 
mentH  on  the  second  day,  equal  the  average  total  requirements  of 
Benedict  and  lallK»t  on  the  third  day;  rise  on  the  titlli  day  to  the 
Heubner  optimum  of  100  calories,  and  thereafter  rise  slowly  to  about 
115  calories  near  die  end  of  the  second  week.  That  these  demands  are 
not  excessive  is  indicated  by  the  wright  curve  whidi,  avoiding  a  greater 
initial  loss  than  can  be  accounted  for  by  mechanical  factors,  shows  the 
same  rate  of  gain  as  was  previously  established  for  healthy  infants  in 
the  same  community, 

A  final  warning  should  be  gfiven  that  the  method  of  feeding  herein 
described,  adopted  for  a  special  purpose,  is  not  advocated  for  general 
use  with  breast  fed  infants.  It  may  well  be  that  for  the  conservation 
and  increase  of  mammary  secretion  a  period  of  partial  starvation  during 
the  first  week  or  two  is  useful  or  even  necessary. 

lor  infants  who  cannot  have  breast  milk  the  claim  of  appetite  to  be 
isatisiied  may  with  less  hesitation  be  given  a  hearing. 

(jratcful  acknowIed^nuMit  is  nuidc  to  Mis'^  KathcriiU'  Crdlin.  lua«I  juirsi'  oi 
the  obstetrical  wards  of  Lane  Hospital,  and  her  assistants  tor  the  painstaking 
care  with  which  the  many  weighings  and  other  measurements  of  the  present 
<;ttidy  were  carried  out;  to  Miss  Fannie  Hadden  for  valuable  help  witli  the 
compilations,  and  to  Dr.  F.  J.  Cajori  of  the  .department  of  chemistry  of  Leland 
Stanford  Junior  University  for  the  analysis  of  com  syrup. 
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From  Augmt,  1913,  to  January,  1919,  the  Pirquet  test  was  ai;i)lied 
in  the  Babies'  Hospital  in  3,742  cases.  It  is  the  custom  at  the  hospital 
to  apply  the  test  as  a  routine  procedure  in  cases  of  acute  and  chronic 

iflness.  feeding  cases,  malnutrition,  etc.  It  is  nni,  a-^  a  rule,  applied 
to  children  admitted  for  surreal  operation  for  harelip,  cleft  palate, 
adenoid?;,  tcm-^il';.  hernia,  j)yloric  stenosis,  etc.  During  the  ])criod 
covered  in  this  study  7,494  children  were  admitted  to  the  hospital.  I  he 
test  was  applied  in  3,742  cases,  or  in  49.9  per  cent,  of  those  admitted. 
The  test  was 'positive  in  573  cases,  or  15.3  per  cent.  Crude  tuberculin, 
common^  known  as  Kodi's  O.  T.,  furnished  by  die  New  York  Depart- 
ment of  Health,  was  used  undiluted  in  every  instance.  The  test  was 
applied  on  the  arm  or  leg.  Two  light  scratches  were  made  approxi- 
inatelv  Vj  inch  in  length  and  2  inches  apart.  Intn  one  scratch  the 
tul-crciilin  was  lightly  rubbed  with  a  toothpick  having  a  Hat  end;  the 
other  scratch  was  used  as  a  control.  In  doubtful  ca.^es  the  le^t  was 
repeated.  It  was  not  usually  considereil  negative  until  forty-eiglit  hours 
after  application. 

For  purpose  of  study  and  for  comparison  with  findings  of  otiiers 
we  have  tabulated  our  results  according  to  age,  showing  per  cent,  of 
positive  Pirquet  reactions  (Table  1). 

Of  the  entire  group  of  3,742  children  tested,  2,204  were  males  and 
1,538  females,  with  npprnxini.n<  l\  the  same  proportion  of  [lositive  ^(■^t'^ 
for  each  se.x,  the  former  having  13.42  per  cent,  positive  and  the  latter 
15.14  per  cent,  positive. 

The  relation  betweeu  white  and  ncgr»»  children  was  rather  signih- 
cant.  Although  the  number  of  negro  children  was  small,  these  results 
confirm  the  observations  of  others  r^rding  the  greater  prevalence  of 
tuberculosis  in  the  negro  race,  even  in  infan^  and  early  childhood. 
In  negro  children  220  tests  were  made.  Of  these  45,  or  2[>AS  per  cent., 
were  positive.  Comparing  these  tests  with  3,522  tests  made  in  white  chil- 
dren of  whom  only  528,  or  14.99  per  cent.,  were  positive,  it  shows  the 
incidfnre  r,f  tiibemilf.sis  among  the  negro  race  to  be  5.5  per  cent,  higher 
than  in  the  white  race. 

*  Received  for  publication  April  3.  1922. 
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As  our  n^o  patients  are  drawn  mainly  from  a  section  of  the  city 
in  which  the  more  prosperous  negroes  live,  it  is  our  impression  that 
these  figures  are  possibly  lower  than  the  average  for  the  whole  negro 
population  of  the  city. 

It  rmi?t  be  remembered  iliat  these  flf^tire?  in  ii"  ven<c  bear  any  rela- 
tion to  the  incidence  of  tuhcrculosis  in  the  comniumty  j^encrally,  but 
•mly  to  il.i  fre(juencv  in  the  particular  j^roup  which  furni>hes  lio>pita! 
patients.  The  paiieiits  on  whom  the^e  studies  have  been  made  were 
reared  in  crowded  city  tenements,  in  boarding-out  homes»  and  under 

Tabi-k  1. — Rksults  of  Pirquet  Tkst  According  to  Ace 


Ace 

j     Mo.  TcttB 

So.  Po«ltlve 

Per  Crnt. 

1 

React  iou 

Pojitive 
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1^ 

40 

1M 

«T 

10.U 

47 

13.70 

14T 

7.3.1 

8S 

i:.o« 

m 

18.73 

  MO 

17.7« 

  371 

Vf! 

■i8.(M 

  521 

MS 

32.24 

T.A.BLE  2. — Clinical  Data  on  Five  Hunorkp  a.nd  Skvknty-Thkee  Cases 
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4 
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14 

2» 

14f 
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1.'. 

1» 

5 

tt       >  81 
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51  (38.r%) 

37 

4fl        i  1S1 

Sft  (23.9%) 

16 
14 

10 

m     1  m 

SO 

188  279 

101  i»ja%y 

M 

51 

M»     1  sn 

Other  nnfavorahle  environments  un>uited  to  pn^per  g;ro\vth  and  develop- 
ment. Nor  in  our  opinion  ilo  tlic  hospital  patients  ui  medical  wards 
caring  only  for  infants  and  very  young  children  represent  an  average 
of  the  tuberculosis  incidence  prevailing  even  in  what  may  be  termed 
the  poorer  classes. 

The  infant  usually  seen  in  the  feeding  ward.s  of  such  a  hospital  is 
generally  one  who  has  had  a  prolonged  history  of  disturbed  nutrition 
a.ssociated  with  poor  hvffiene  and  ncplrct.  Again,  there  are  a  large 
number  of  children  with  tnl)crcti1ous  meningitis  or  miliary  tuberculosis 
who  have  been  referred  to  the  hospital  as  a  last  resort.   In  the  hospital 
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in  which  these  studies  were  made  there  is  an  average  achnission  of 
thirty  cases  of  tuberculous  meningitis  a  year.  One  is  apt  to  receive 
the  impressioii  that  tttberculoin  meningitis  is  a  fairly  Gommon  disease 
in  infants;  yet  how  tnfrequentiy  are  sudi  cases,  in  fact  any  form  of 
tuberculous  infection  in  children,  observed  in  private  practice. 

Table  2  gives  the  availaUe  data  concerning  the  fate  of  the  positive 
case-;. 

(  )f  esjiecial  interest  are  147  children  under  1  year  of  ape  who  gave 
a  positive  reaction.   Seventy-tive  died  in  the  hospital ;  seventeen  others 


liicn  asitiR  prevalence  of  tnberciilosis  wtth  advancing  age;  showing  per  cent. 

positive  in  3,742  cases. 

were  removed,  of  whom  seven  had  tuberculous  meningitis  and  should 
be  counted  as  fatal  cases,  thus  making  54.6  per  cent,  of  proven  cases  of 
tuberculosis,  while  ten  had  clinical  evidence  of  probable  tuherculosis  in 
some  other  form  on  discharge.  Twelve  other  children  were  discharged 
**unin>proved."  but  witliout  definite  evidence  of  tuberculosis.  I'ourteen 
children  were  discharged  "improved" ;  only  one  of  these  had  clinical 
tuberculosis,  while  twenty-nine,  or  19.3  per  cent,  were  disduuged  as 
''cured"  of  the  dinical  condition  for  which  they  were  admitted,  having 
at  no  time  while  under  observation  shown  any  evidence  of  tuberculosis. 

Table  3  shows  the  clinical  evidence  of  tuberculosis  in  the  ten  cases 
removed  from  the  hospital. 
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The  remaining  seven  cases  were  cases  of  tuberculous  mentngttis, 
tubercle  bacilli  having'  been  found  in  the  spinal  fluid  in  every  instance. 

Cases  Between  Ages  of  1  and  2  Years. — Of  151  children  between  1 
and  2  years  of  age  who  gave  a  positive  reaction,  tifty-one  died  in  the 
hospital*  forty^eight  were  cured  of  the  condition  for  which  they  were 


TABLE  3. — ^DAtA  oir  Tkn  Casks  Removed  nov  Hokpital 


1 
« 

4 
A 

I 

8 
9 
10 


DIagiUMii 


4V4 
4 

B 
11 
II 

9 

« 

8 
11 
9 


Orrlrsl  inl.  nil  i«  

Chronic  tuberctilosii^  o!  choroid. 


Acitt*  mtnarr  tabrmtlosti  

Piiltnonary  t iiborculosi*.  , , ... 

Pnhnonsry  tubfrciilosl!'  

TubmiUoiu  perltonttls...  

Pulmonary  toberculMli...  


Fultnonary  ttihrmilo^I*  

Qencral  miliary  tuberculu«l6  

Tiib«retitou»  mcolngltJ*.  pulinoiiary  tuber*  I 
culoate  I 


Family  Hliiorjr 
and  expoaure 

Ritual  clrcum- 
etoloottli  day 
ttiflstlTe 
Ifofailn 
K«fatlTF 
Nfgatire 
FatlMT  probably 
tuborntloiis 
NcKatltrp 
Nrgalire 
Si«rRtiv« 


Nurttd 


'I'll  iifpwnt 
To  prcwDt 

To  pfcsmt 
8  moDtiia 
2  waeks 


S  mootlw 
2  moDtlu 
8  mPDtlu 


TABLE  4. — Climcai.  Data  o.v  Non'mknixgitic  Casks  of  Tubkhcilosis 


Ho. 


Hoa. 


PlafllO«l8 


n 

17 

12 

24 

J.T 

13 

14 

19 

15 

21 

W 

IB 

17 

18 

M 

17 

IB 

13 

«0 

88 

SI 

14 

n 

1"  ! 

«s 

18 

u 

IT 

t& 

11 

«8 

14 

«7 

•.H>  1 

38 

17 

t» 

» 

80 

15 

81 

SI 

33 

IS 

88 

18 

'rnhcrrulriu'-  in>ri'ij[!il  i''  -  

Tiih>>rriilni!»  ii'ivii;il  iidcnltis  

Ptilitiiiniiry  I  ulii-rciJoi*!!"  

PuImoDury  tutwrculosig  

Pulmonary  t uberrulotia..  

r-.ilmonnry  tuberriiloib  

Tnbcrculoaa  adenitis 

Fttlmonary  tubrrrtiin.*!^.  tabtmikMit  of 


Tuberculous  dariyliti'... 
TdbCRotoiM  perltooitlH... 
Pubnonary  tulmealosl*. 


Pulmonary  tub«r<-uln!ti!>  

Subcutiwou*  tobcrcatout  abaoet*. 


Pulmonary  tub^'rculoslsi  

Pulmonary  lulM'miU)Hi<>  

Ttibpfciiloii*'  poritoDili^  

Polt'n  dl^tui!"'  

Pulmonary  tubrroulofiN  

Pulmonary  tubrri  niniii^.  tubfmikiua  ptrrl. 
toniti^ 


Family  History 


Nurwd 


Tuberrulou!>  liip,  tubfreuk>ii»'  ab»cfK!4  

General  miliary  tabcmikHip.  pulmonary 
tnlHTcalMto 

OoDfral  miliary  tuberenloalx  

Gflieral  miliary  tubemiHwii  


N>ir«tlvp 
Negative 
Negative 
IlecntlTe 

Necatlv» 


N«Katlve 
NentlTa 
Father  nad  tubrr- 

cakHiK  larynKitlo 

Negative 
Mother  rli<^  of 
"consumption"' 
8  mnfi.  HBO 

Xeg  ativp 

Negative 

Negative 

Negative 

Negative 
Mollier  IhkI  pul- 
iiionflrv  (iitxT- 
<  'K(i-;  - 

Negative 

Negative 

Kctellve 
Negative 


4  m4nitha 

9  montlis 
9  mouti)^ 
98  nMnths 
8  month» 

Niir-i'ij  to  present 
plu»  artiOrisl 
food  at  1!  moa. 
U  month* 
s  months 
I  yean 

10  moothi 
Never  noiaed 


B  Tiionthfi 
^  months 
5  month* 
18  monthe 
8  month* 
1  month 


3  montlis 
1  year 

8  moDtha 
17  montha 


admitted,  fifteen  were  improved,  and  thirty-seven  were  removed  against 
advice.  Of  these,  twenty-nine  had  positive  evidence  of  tuberculosis,  six 
should  be  counted  as  fatal  cases,  as  they  had  tuberculous  meningitis 
when  removed.   Th\^  niake«  a  total  mortab'ty  of  ?,7  7  per  cent. 

The  chnical  evidence  of  tuberculosis  in  tin  remaining  twenty-three 
ca.ses  which  were  not  meningitis  is  shown  in  Table  4. 
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Three  of  the  infants  discharged  as  "improved"  had  clinical  evidence 
of  tuberculosis. 

(Jnc  infant  discharged  as  ''cured**  was  in  the  hospital  292  days  with 
tuberculous  peritonitis. 

Casi's  Pct7<\-i  H  .Itfcs  of  2  and  J  Vears. — Of  107  children  hetweeti 
2  and  3  years  uf  a«jf  who  ^ve  a  positive  reaction,  twenty  iivc  die<l  in 
tlic  hospital,  sixteen  were  removed,  ten  were  discharged  inipri.>vcd  and 
tifty-six  were  cured.  Of  the  sixteen  removed^  three  had  tuberculous 
meningitis  and  should  be  classed  among  the  fatal  eases,  and  ten  had 
clinical  evidence  of  tuberculous  in  some  other  form.  The  total  mor> 
taltty,  which  indudes  the  tuberculous  meningitis  cases,  was  26.1  per  cent. 

Of  the  ten  infanti»  discharged  as  "improved,"  four  had  clinical 
evidence  of  tuberculosis.  Of  fifty-six  infants  discharged  as  "cured," 
two  had  clinical  evidence  of  tubt  r*.  ulosis. 

Coses  at  3  Years  of  Age  and  Above. — Ut  168  children  three  years 
of  age  and  above,  ten  died  in  the  hospital.  Of  fourteen  removed  against 
advice,  eight  had  clinical  evidence  of  tuberculosis  of  some  variety.  Of 
twelve  discharged  as  "improved/'  three  had  evidence  of  tubenulosis 
in  some  form.  Of  the  132  (Hscbarficil  as  "cured,"  none  had  any  demon- 
strable signs  of  tuberculosis.   The  total  mortality  was  5.9  per  cent. 

Tt  i':  a  matter  of  importance  to  rule  'out  any  quest idn  of  error  in 
ttcliiiii-  in  5iich  an  analysis  of  cases.  All  the  Pirquet  te>ts  in  thi>  study 
were  made  either  by  the  resident  physician  of  the  hospital  or  one  of 
the  interna.  These  men  are,  in  mui»t  instances,  well  trained  and  qualifi^ 
to  make  such  tests.  There  is  always  die  personal  equation  in  recor(Kng 
the  results  of  the  tests,  which  will  have  to  be  considered  in  any  study 
embracing  a  large  number  of  cases. 

R^arding  the  question  of  the  age  of  the  tuberculin  bearinif  on 
the  reaction,  Dr.  William  H.  Park  asserts  that  crude  tuberculin  should 
keep  indefinitely,  even  at  room  temperature.  Tt  is  possible  in  a  lartje 
numher  of  cn^^cs  that  rvccnsionalh-  the  scarification  was  made  either  too 
decplv  Df  ncit  deeply  cnoii<^h.  .md.  therefore,  fanlty  technic  might  have 
influence*!  the  reaction.  Such  an  error  would  be  discounted  if  the  test 
were  rejicated  once  or  successively.  For  this  reason  a  second  grouping  is 
made  of  such  cases  as  gave  one  or  more  negative  reactions  in  which 
tuberculosis  was  definitely  proven.  There  were  fourteen  such  cases, 
with  an  average  of  27  tests  per  case.  As  an  index  of  the  condition  of 
the  forty-four  children  at  the  time  the  tests  were  made,  it  should  be 
noted  that. in  twenty-eight  instances  the  tests  were  made  from  one  to 
five  days  before  the  death  of  the  patient,  and  in  five  cases  the  test  was 
done  from  five  to  eight  d.iys  before  <leath. 

The  fact  that  tuberculous  IntaTits  in  a  \('ry  feeble  condition  fre- 
quently have  a  negative  Pirquet  test  has  been  noted  by  many  clinicians. 
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The  pow  condttton  of  thirty*three  of  the  patients  in  this  group,  judging 
their  condition  by  the  number  of  days  intervening  between  tlwir  Admis- 
sion and  death,  probably  explains  the  native  tests.  However,  nine 
infants  had  sufficient  resistance  to  live  ten  days  or  more,  and  in  these 

TABLE  5. — N'k;ativk  Pirql'kt  Rkactions  in  Forty-Four  Casfs  of  TubbI- 

CLLOSIS,    PROVKU    BY    NecROPSY    OR    THE    FINDING    OF  TUBEtCLE 

BAatu  IN  THE  Sputum  or  Spinal  Fluid 


No. 

Age. 

Mo*. 

M 

15 

35 

»•' 

3« 

Sj 

4 

W 

14 

M 

IB 

40 

• 

41 

4« 

43 

44 

4.'i 

M 

12 

47 

11 

48 

10 

4» 

IH 

GO 

30 

61 

43 

as 

11 

M 

8 

M 

» 

» 

» 

.Vi 

14 

57 

441 

fig 

11 

W 

13 

«> 

«1 

i 

62 

10 

K\ 

•^ 

It* 

« 

«» 

2 

67 

SO 

« 

11 

m 

IS 

?» 

as 

n 

ft 

7S 

73 

T4 

3(> 

75 

lA 

W  , 

IS 

"  I 

18 

l>la£nu»i» 


Miliary  tubcrcnlmfo  

Miliary  tiibf-rmlrr  «  

Miliary  tiilxTnilii^  -   

Miliary  tiib«'rtulo»i»  

Miliiiry  tiilM'rruUi>;!'  

Miliary  tubmuk>t>l!>  

nibcnalmtt  nunlotitii  

MWorp  tubvrculotto  

TnbHrralouB  mcnfogltli,  Pou'«  diM«M..... 


Millnry  (uIhtcuIo'I*  

MIliMry  t  itn  I riilo-i- . . .  . 
Tuberculous  UK-Dingltii).. 
Tubemiloos  moiinfitto.. 


Miliary  tubemilMto  

Tuberculous  BKnlnffltis  

Tuberettloui  cntcmn.  mlllaiy  tubrrrulMiit 
MUlUT  talimiilcMli,  tobcmikHW  prrl- 
t4niltto 

TubcrenhMM  mcoliicttlf  

Mntaty  talMiciiloRiF.  puimononr  tuber- 
culv»l»  I 

Mlllanr  tubemilcwis  I 

TtolMRUloot  meolntitte  j 

TidMtealmu  nwolofttlg.  


'l'ut>frculun-  Till  ii:i)>:itl»  

■rub«Tt'ulou»  nit  rilnj!ill>  

Miliary  tubrrculoDix  

Tub«rcti]ou»  mrniogit)*  

Miliary  tubereulo«i«  

Miliary  tnbemiloylii  

Mflinry  tiiN-rruldo  

■I"Mtnrii;luii«  tiifiiliigii :<•  .... 
'I'liiM  rcKldi:*  Tiij-DinKi'ti-.. . 

'rulH  ri  ulou''  in«'nlii|:it  1«  

Mara«miiK  

Emprema-prricardlti*  

Toberrulouf  tnrnlDKlti!i .  

Tubemiifiii*  mcnlniltlf 
Acute  piirultmt  |K>ricardItls., 

MillKi V  tnh<  ri  iilo'la  , 

TuIk n  iiiiiii^  111)  tiingitla  

Hi  i;n!iili(iri  (il  fnillnir  , 

'ri:tii'rr;il<ni-  iiii huik'H  ic  • 

'AiUri-iiiouii  tiirniUKit)!)  , 

liilNsailouB  moiiiMitia  

von  JakMh'i  ■aemu  


Days 

I'ii«itivi'  KlnillnKS 

in 

No. 

ot  Tuberculosis  at 

Hoi> 

TMti 

Kecropay  Id  Si>Io«I 

Pluld  and  Simtum 

4 

1 

Xeeropajr 

5 

1 

Bacilli  fn  apatUB 

15 

1 

Ni'cro|i<y 

1 

1 

NoTopiy 

0 

1 

Necropsy 

3 

S 

Necropajr 

a 

t 

Nccropcp 

0 

10 

8 

t 

Natfopop 
BadlB  Id  ipIbiI 

fluid 

3 

2 

Neeropay 

T 

1 

Necropsy 

7 

3 

Necropsy 

ft 

4 

Bacilli  In  qiinal 

fluid 

3 

1 

Neeropip 

6 

t 

Necroptp 

t 

1 

Nscropop 

4S 

t 

NMropap 

3 

1 

Barllll  in  ■Blnal 

fluid 

M 

1 

BicflU  ta  tpotiin 

S4 

S 

NecroMp 

1 

I 

Badili  In  aplnal 

flu  111 

12 

7 

Bncilll  in  apilMl 

fluid 

1 

1 

3 

2 

Necropsy 

\ 

1 

Necropsy 

1 

Necropsy 

K 

1 

Neeropap 

4 

1 

Neeropay 

3 

1 

NiHTopoy 

3 

1 

NiTrop»y 

10 

1 

Nwropny 

Ifi 

3 

Necropsy 

30 

1 

Necropsy 

4 

}  1 

Naeropsy 

8 

Neeropay 

•i 

1 

Necropsy 

b 

1 

Necropsy 

1 

1 

Nt'cropi  y 

0 

1  ' 

Ni<Tfi|i-y 

3 

NMfop.y 

i  \ 

1 

Npcri>r>y 

1 

Necropny 

t 

Necropsy 

•  • 

1 

i  1 

Neeropip 

we  .should  cxjjccl  the  test  to  be  positive.  Of  these  nine  infants  tour 
had  miliary  tuberculosis,  and  in  two  the  test  had  been  repeated.  Four 
were  cases  of  tuberculous  meningitis.  The  test  had  be«i  repeated  in 
three,  and  in  one  case  it  had  been  repeated  six  times.  One  of  the 
nine  infants  had  marasmus,  and  although  it  lived  thirty  days,  it  is 
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prMtHe  that  the  poor  nutrition  of  the  infant  was  the  cause  of  the 
native  reaction. 

The  following  cases  indtided  in  Tahle  5  seem  of  sufficient  interest 
to  merit  further  comment : 

SVKOPSIS  OP  CASES 

Casks  1  and  2  (Nos.  46  and  6$}.'—jKpMtu:,  ages  12  months  and  3%  years, 

re<5pcctivelj';  tubcrctilnus  meningitis.  Thi  first  chiH  \va^  admitted  in  poor 
condition  and  had  four  negative  tests  while  under  observation.  The  second 
child  was  admincd  in  good  condition  and  had  Uirce  negative  tests  while  tinder 
observation. 

Case  3  (No.  60). — Age,  7  months.  Discharged  from  tisc  huspilal  tight  d;i>s 
previtMisly  with  a  diagnosis  of  ileocolitis,  'cured."  At  the  same  time  the  Pirquet 
test  was  {tositive.  When  readmitted,  the  child's  condition  was  poor  and  the 
Pirqtwt  test  was  negative.  The  father  was  in  the  hosfiital  under  treatment  for 
pulmonary  tuberculosis. 

Cask  4  (No.  49). — ^Age,  6  weelcs,  breast  feeding  exclusively,  abdomen  dis- 
tended since  birth,  no  known  exposure  to  tuberculosis. 

Of  thi.s  group  of  forty-four  case?  with  m-f^ative  Pir<iut*t  tesis  and 
positive  evidences  of  tuberculosis,  seven  infants  had  been  entirely  breast 
fed  from  birth. 

Of  the  entire  group  of  forty- four  cases  of  proven  tiibcrculosts  with 
negative  Pirquet  tests,  twenty  infants  had  tuberculous  meningitis; 
nineteen  others  had  miliary  tuberculosis  (seventeen  proved  by  necropsy 

and  two  by  tlnding  tubercle  bacilli  in  the  sputuni).  The  Other  five 
infants  had  other  forms  of  tuberculous  infection  demonstrated  at 
necropsy.  Of  those  with  tubeculous  mcnin^tis,  fifteen  had  poor  or 
very  poor  luitrition.  four  had  fair,  and  only  one  had  good  nutrition. 
Of  those  with  miliary  tuberculosis,  twelve  had  poor  or  very  poor  nutri- 
tion and  seven  had  fair  nutrition. 

The  yotmgest  of  these  infants  was  6Vi  weeks  old.  and  the  oldest 
43  months.   Twenty^two  of  the  children  were  under  12  months. 


0-  3  months.   4  cases 

3-  6  months  ,  ,   .3  cases 

6-  9  months......   9  cases 

9-12  months  6  cases 

12-18  months   8  ca>cs 

18-24  months  ■  5  cases 

24^  months.  4  cases 

36  months  and  over  4  cases 


Positk-'e  Reactions  in  Breast-Fed  Infants  Without  History  of  Expo- 
sure.— Thirty-one  ca.^cs  have  been  assembled  with  the  view  of  presenting 
the  difficulty  of  determining  the  mode  of  infection  of  many  of  the 

c.Tsps  of  tuberculo.sis  in  infancy  and  childhood. 

It  lias  often  l>efn  »;tated  that  the  most  dangerous  types  of  persons 
with  pulmonary  tubtTcii!o-i>  ari'  tho^e  whn  do  not  known  they  have 
the  disease  and  those  who  thini<  they  liave  been  cured.    In  obtaining 
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a  history  of  exposure,  the  first  type  caiinoi  be  excluded,  except  by  the 
most  rigid  social  service  cooperation,  which  has  not  been  at  any  time 
available  to  us.  In  so  far  as  the  so<alted  ''cured"  cases  are  concerned, 
we  believe  that  a  careful  history  generally  elicits  the  information  that 
some  one  in  tlu-  family  has  had  pulmonary  tuberculosis  at  some  time. 
In  twenty-nine  of  the  thirty-one  cases,  the  children  had  been  nursed 
entirely  up  to  the  time  of  admission  to  the  hospital,  or  within  a  few 
days  to  a  week  prior  to  admission.  In  two  of  the  cases  the  infants 
had  ijeen  nursed  twelve  atul  fourteen  months,  respectively  ;  the  former 
was  14  months  of  age  and  the  latter  18  months. 

The  fact  that  twenty-nine  of  the  infants  had  been  nursed  entirely 
would  seem  to  rule  out  the  possibility  of  a  bovine  infection.  Nineteen 
of  the  thirty-otie  infants  had  either  tuberculous  meningitis  or  miliary 
tuberculosis  or  both,  one  had  tuberculous  cervical  adenitis,  and  one 

TABLE  6.— Casks  with  Positive  or  Douvtpul  Reaction  and  NssATive 
Necropsy  Findings  for  Tvinqicubosis  * 


n 
m 

81 


Dtncooili 


U  Ixovstmtt  

9  Acute  broacbopiieuiiiODla. 
17    HBrMraas;  tctmy  

10  •  niioinn  of  rrivbelUiiii  


SO  \  Cwvbrnl  tumor;  cbraalc 
hydractphalni 


1ft  (  Pneumococt'iis  <<-|iiicrinla: 
I    tetany;  empypiiui 


Fnuiily  His- 
tory niitl 
Kxpo&ure 


Nricutlve 
Negative 
XccatiT* 


Finilliigf  at 
Necroppy 


i>tr<]kivl 


Bronclioparumonia ; 

IIOtul>erriiloi>i!^ 
Nrc*t<vr  (or  tiibrr- 

Glioii^a  (if  hrgiin: 
uegalivo  for  tu- 

Tumor  of  cerebri. 

luin:  Degative  (or 

tiiberruUiHl* 
Glioma  of  brain; 
DeKotlv*"  for  tii- 
bm*iilo«i!t 
Negative  tor  tuber- 
culu»l( 


Poaltlve 

Dotibtfni,  probably 

Four  >lii:titl.v  lid^i 
tlve  te«lg,  nega- 
tive attcrS*  hi*. 

DoobtloL  connted 
negative 

.Sllshtly  poBltiTc 
SHf  litly  po«ittT« 


*  It     of  Interest,  but  probably  of  oo  ■((Dileaoce,  that  in  tbiee  of  tlieee  easee  a  brain 

tumor  wae  found  at  Dccrop*y. 

had  pulmonary  tube^culo^is  with  tubercle  bacilli  in  the  sputum;  none 
of  the  others  had  a  demonstrable  tubercutous  lesion,  yet  all  had  a  posi* 
tive  reaction.  In  view  of  the  fact  that  every  infam  in  this  group  of 
cases  had  been  breast-fed,  it  seems  probable  that  in  every  instance  the 
infection  was  acquired  from  a  human  contact.  In  spite  of  this  pre- 
sumi)tion,  certainly  in  thirty  of  the  thirty-one  cases,  the  histf>ry 
offered  no  evidence  that  the  parent  or  parents  were  aware  of  the  fact 
tlint  the  child  had  been  in  cont.ut  with  a  tuberculous  person.  The 
averaf^^e  a?^e  for  the  thirty-one  infants  was  8  inonili-. 

Positive  Rcaitimis  in  l^cry  Young  fnf nuts.  —The  details  relating 
to  thirteen  infants  under  3  months  ot  age  with  positive  reactions  are 
especially  important  because  the  mother  had  positive  tuberculosis  in 
four  instances  and  there  was  a  probable  tuberculous  exposure  tn  three 
instances.    In  six  cases  there  was  no  history  of  tuberculosis  in  the 
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family  and  no  exposure  was  known.  Of  the  four  cases  in  whuh  the 
mother  definitely  had  tuberculosis  three  of  the  infants  had  proven 
tuberculosis,  and  the  fourth  infant  was  discharged  "cured**  of  the 
condition  for  which  it  was  admitted.  In  the  three  cases  with  a  probable 

TABLE  7.— Positive  Reactions  *  in  Breast-Fed  Inpamts  WrrHOUT 

Exposure 


M 

M 

Oft 

Q 

8 

W 

91 

IS 

tt 

4 

>■ 
flp 

'It 

SO 

IS 

n 

4 

n 

U 

as 

11 

n 

96 

10 

M 

8 

87 

& 

88 

8 

8P 

• 

IflO 

101 

102 

3 

108 

10 

104 

14 

lOK 

4 

lOA 

IS 

107 

12 

IW 

n* 

loe 

5 

no 

6 

111 

« 

112 

A 

113 

7 

114 

• 

DlagiMMlt 


Tiiwivaloin  oienJotltlt.  mlHariP  tnbereuloiii. . 

Tubfrculoiih  iiii>nfnKllii>.  miliary  tnbrrrulo.«ls. . 

Tr>cha«I  struutU  Aw;  to  tuberculoug  bron- 
chial Irnpb  nodrs 

Tnlbemilouf  meninKitl)^,  miliary  tubereulMlt.. 
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llllianr  tubprruioiitc,  tulMRuloiM  oniiatltlB. 
tubmvloua  enterillt 

Tabatenloin  meniaf  itfB,  millaiT  tnbcfcnloato. . 


Tubrrruloui>  inriiiusitl«.  miliary  tuberculosis. 
TubrreuJoua  iMoiasltls  


Famlljr  History 


Pulmonary  tub<Ti>uIo*l«<  

Ptilmoniiry  tubrrculoci*.  miliary  tub<'rt>ulopia.. 
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Tuberculous  meningitU.  miliary  tiiberculosU. . 
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Tuberralons  nwDinfttlt.  miliary  ttiberralcMifi. . 

Acute  miliary  tnberrnloulK  

Tiiberruloue  mr>ningltl«.  miliary  tuberculosilfi. . 
Tubrrruloua  mrninfitls,  miliary  tubernilo«if>. . 
Tubercuioiu  iDCBlasHIa,  nOiary  tubvrculocit. . 
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Infective  rer«'brBl  <le\-elopment. 

'I'uberrulous  meuinKiti*  

Tubmokras  nealiiKltia  
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Negative 
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114  iiKinths, 
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Kntirely 
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Kn(  Iri'lv 
Knii'ly 
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TABLE  8.— Data 


Rkcarmn*;  Ni.vk  Chii-hrkn  12  Months' 
Whkn   Pikul'kt  Rkaition  Positivi-; 


Old  or  Less 


Age  at 
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8 

!  " 
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27^ 
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t  xposure,  one  infant  (licH  atul  liad  tuberculous  le<inns  at  necro])>y;  the 
remaining  two  were  discharged  from  the  hospital ;  one  was  "improved" 
and  the  other  "unimproved/*  Of  the  six  infants  without  a  history 
of  exposure  two  died  in  the  hospital.  Positive  findings  were  recorded  at 
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necropsy.  Anotlier  iniunt  died  of  meningucuccu^  mciiingiiis.  Necropsy 
was  not  obtainable.  Three  infants  were  disdiarged  ''cured." 

Of  the  thirteen  cases,  there  was  no  other  evidence  of  tuberculosis 
than  the  sidn  test  in  six,  whik  the  patients  were  under  observation. 

Six  patients  died  of  tuberculosis  in  the  hospital.  It  was  possible  to 
obtain  data  regarding  only  one  of  the  six  patients  discharged  from  the 
hospital.  At  the  time  this  information  was  secured  the  child  (No.  127) 
was  14  nutntlis  o!d,  weighed  11  pounds  11  ounces,  and  was  under 
treatment  for  "spa.stic  paralysis," 

SUMMARY  OF  CASES 

Case  S  (115). — White,  aged  2  months;  in  hospital  thirty-eight  days.  Nursed 
two  weelci.  Mother  is  in  hospital  with  laryngeal  tuberculosis.  Necropsy :  Gen* 
cr«1  miliBry  tuberculosis  and  tubercaloas  meningitis. 

Case  6  (116). — White,  aged  3  months;  in  hospital  six  days.  .^rtiAcially  fed. 
Mother  hav  active  pulmonary  tulx  rculusis ;  cared  for  infant.  Tuberculous  skin 
lesions.   Tubercle  bacilli  found  m  sputum. 

Case  7  (117).— While,  aged  1  months:  in  hospital  eight  days.  ArtiSctally 
fed.    Mother  Hving  at  home  had  pulmfmary  tubercnlosis.  Tuberculous 

meningitis. 

dM  8  (118).— Negro,  aged  3!4  months;  no  expotura;  nursed  one  month. 

Cask  9  (119).— White,  aged  2Vi  months.   Maternal  grandmother  has  puU 

nionar>'  tuberculosis.    Nursi-d  one  month. 

Case  10  (120). — White,  aged  2  months;  in  hospital  twenty  days.  Mother 
thought  to  have  pulmonary  tuberculosis.  Nursed  one  day. 

Cask  11  ( 121 ).— White,  aged  9  weeks:  in  hospital  thirty  days.  Mother  in 
hospital  with  pulmonary  tu'icrcnlnsis.    Artificially  fed. 

Case  12  (122). — White,  aged  .]  months.  Died  after  three  days'  observation. 
Family  history  and  exposure  negative.  Nursed  three  weeks.  Tubercle  hactlK 
found  in  sputum.    Tiil>ercti!ous  lesions  founrl  at  necropsy 

Case  13  (123).-:-Whitc,  uged  3  mouths.  Diagnosis:  Tuberculous  meningitis. 
Fanuly  history  and  exposure  negative.   Nursed  entirety.   Tuberculous  lesions 

found  at  ncrrnpi;}. 

Case  14  U24).— White,  aged  6  weeks;  in  hospital  four  days.  Discharged 
"cured.**   No  family  history  or  exposure.   Nursed  entirely. 

Case  15  (125). — White,  aged  2'1-  m>iiitli>.  Diagnosis:  Meningococous  im-nin- 
gitis.  Died.  No  necropsy.  No  family  history  or  exposure.  Two  Pirquet  tests, 
both  slightly  positive. 

Case  16  (126). — White,  aged  2  months.  r)i,ii;:josis :  Tuberculous  meningitis. 
Tuberculous  lesions  fotmd  at  necropsy.  Mother  probably  tuberculous.  Nursed 
three  days. 

Case  17  (127).— White,  aged  3  months.  Family  history  and  exposure  nega- 
tive.  Nursed  one  month.   Now  14  months  old.  Weight  U  potmds  11  ounces. 

Diagnosis :  "Spastic  paralysis.** 

Ki-hition  to  Exposure. — In  a  group  of  433  cases,  which  itKUiiks 
children  with  positive  and  negative  Pirquet  tesi>  wiili  positive  fmding.*. 
of  tubercttlosts  as  necrop^^y  in  spinal  fluid  or  sjMitutn,  there  was  a  rela- 
tion to  exposure  in  a  considerable  number  of  the  cases. 

Exposure  defbite  in  77  cases,  or  177  per  cent 

I'.xiinMire  \i-r\  proliable  in  1"  ra-r-.  or  2..^  per  cent. 
Kxposure  probable  in  21  cases  or  47  per  cent. 
No  history  of  exposure  in  335  cases,  or  75  per  cent. 
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THE   VITAL  CAPACITY   OF   THE   LUXGS  OF 

CHILDREN 

A ■ PRELI M [ NARY    REPORT  * 

CHESTKR    A.    STEWART.    M.D..  Ph.D. 
Assistant  Professor  of  Pediatrics,  University  of  Miunesota 

MINNtAFUUS,  Uias. 
AND 

O.  B.  SHEETS.  M.D. 

HOLLVWOOIH  CAUF. 

It  is  now  dctiiiitcly  rccutjiiizcd  that  disease-  of  the  lungs  or  of  the 
heart  may  produce  a  considerable  reduction  in  the  vital  capacity  of 
the  lungs.  Due  to  the  fact  that  the  normal  lung  capacity,  particularly  for 
children,  is  not  generally  known,  dinictans  have  experienced  difficulty 
in  estunattng  accurately  the  extent  of  the  reduction  in  vital  capacity 
existing  in  individual  cases.  As  a  result  such  determinations  are  rarely 
included  in  the  routine  examination  of  children  suffering  from  alleged 
cardiac  or  pulmonary'  disease. 

Rather  extensive  series  of  observations  made  on  healthy  children 
have  been  published  especially  by  Gilbert,^  Smedlcy,-  Baldwin,"  l{mer- 
son  and  Green  *  and  Wilson  and  Edwards.'  Unfortunately,  most  uf 
these  data  have  appeared  in  journals  not  readily  accessible  to  the 
medical  profession.  We  wish  to  contribute  vital  capacity  averages  for 
430  healthy  children  (228  boys,  202  girls),  ranging  in  age  from  4  to  15 
years  inclusive.  In  addition,  observations  are  reported  for  five  children 
having  bronchiectasis,  and  for  Ihe  witli  tuberculosis. 

The  vital  capacities  were  measured  by  means  of  an  accurately 
calibrated  wet  spirometer.  I'he  children  were  instructed  to  take  the 
deepest  possible  inspiration,  and  then  to  empty  the  lungs  completely 
into  the  spirometer.  Each  child  was  given  several  trials,  and  the 
maximum  amount  repeatedly  expired  was  recorded  as  the  vital  capacity. 

*  Received  for  publkation.  Jan.  261,  1922. 
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When  the  cooperaticm  of  the  child  was  unsatisfactory  the  obsenations 
were  discarded.  Care  also  was  taken  to  Indude  no  child  suffering 
either  from  acute  respiratory  infections,  or  from  dironic  heart  or 
long  disease. 

The  children  were  weighed  naked,  and  at  the  same  time  the  standing 
height  was  recorded.  The  sitting  height  was  measured  with  the  child 

seated  on  a  chair  again«t  a  ]>erpendicular  scale. 

The  \  ital  capacity  o!  the  lungs  for  tlx-  l)oys  <  Tal»le  1)  shows  an 
increase  with  advancing  ajje,  from  an  average  of  792  c.c.  at  4  ycar> 
to  3,044  c.c.  at  15  years,  a  gain  of  2,252  c.c.   For  the  girls,  during  a 


TABLE  1.— Age,  yuMu*  of  NttsMAL  Boys  amd  Girls,  Average  Vftal 

Capacitv   (  Skxf.s  Skparatko) 
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2. — WeicHT,  Ni- 

MHKK  l)K  XoHMAl. 

Buys  ani»  Girl.s  axi*  Vital 

Capacity   (  Skxks  Skparatkh) 
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similar  period  the  averages  increase  from  644  c.c.  to  2^1  c.c.  Thus 


for  the  latter  the  j^ruwth  in  lung  capacity  amounting  to  1.737  c.c.  is 
considerably  less  than  that  accomplished  by  the  former  (2.252  c.c). 


The  data  also  siiow  the  vital  cn])acity  to  be  constantly  lower  for 
girls  than  for  boys  at  corrps}>niuling  ages. 

Tn  Tables  2.  3  aiu!  4  ilu-  data  are  avcrnfu  .l  ( >excs  separated) 
according  lo  body  wciglu  (in  ki,'  ),  standing  hciglu  (in  cm.)  and  sitting 
height  (in  cm.),  respectively.   At  Uiis  lime  we  will  call  attention  merely 
to  the  fact  that  at  either  corresponding  weight,  standing  height,  or 
.j^itttng  height,  the  average  vital  capacity  is  constantly  greater  for  the 
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boys  than  for  the  {jirls.  The  actual  a\crages  for  the  ditlcrcnt  h<Klv 
measurements  recorded  may  be  obtained  by  reference  to  the  proper 
table. 

In  addition  to  presenting  data  for  normal  children,  we  are  also  able 
to  report  vital  capacity  reoonis  for  five  dnidren  bavn^  bronchiectasis 
(Tal^  5).  'These  dhildren  were  examined  by  one  of  us,  while  work* 
ing  at  the  Mayo  Qinic  The  diagnosis  in  each  instance  was  oonfimcMi 
fay  roentgen-ray  eiuniination  of  the  lungs.  The  diitdren  gave  histories 
of  repeated  attacks  of  bronchitis  extending  over  a  long  period,  and  at 


TABLE  3. — Standing  Height,  Number  of  Normal  Boys  and  Girls  and 
AvniACft  Vital  CArAcmr  (Srxrs  Skparatcii) 
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TABLE  4.— Sitting  Hfioht,  Ni'mhir  or  NrmMM  Bovs  and  Giils  and  Vital 

CAPAriTY  (Skxes  Skparatkd) 
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the  time  seen  complained  of  frequent  colds,  dtronic  cough,  abundant 
sputum  and  were  in  general  poor  health.  With  Subjects  1  and  2 
(Table  5)  definite  clubbing  of  the  terminal  phalanges  of  the  fingers 
and  toes  was  noted.  Physical  examination  in  each  instance  revealed 
the  presence  of  numerous  coarse  rales  particularly  at  the  bases  of  the 
lungs. 

The  (lata  (  l  ahK'  5)  show  the  exi>tence  of  a  considerable  reduction 
in  vital  ea])aiity  iCr  the  first  four  patients,  which  is  especially  pro- 
nounced <4()  per  cent.)  fur  Subject  2.  Subject  4  was  examined  on 
a  second  occasion,  and  her  vital  capacity  again  registered  750  c.c. 
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This  time  she  was  in^tnuiefl  fo  endeavor  to  free  the  lirtnuhi  of  accu- 
mulated secretiun  by  pusiural  cough  with  the  head  lianging  downward 
and  at  a  lower  level  than  that  of  the  chest.  After  expectorating  a 
considerable  amount  of  sputum  in  diis  manner*  the  vital  capacity  was 
again  recorded,  and  was  found  to  have  incr«»ed  from  750  to  1,150  c.c. 
For  Subject  5  the  vital  capacity  actually  exceeded  the  normal  avera^, 
ex()ected  for  corresponding  age.  This  girl,  however,  had  been  freeing 
the  lungs  of  excessive  secretion  by  means  of  postural  cough  for 
several  weeks,  which  possibly  was  a  factor  in  enabling  her  to  r^;ister 
a  vital  capacity  equal  to  the  normal. 

Althougii  fuf  cases  is  luo  small  a  iiunibcr  to  justify  any  sweeping 
stalemenli!,  nevertheless,  it  appears  >afe  to  eonchule  ilial  brunehiectasis 
usually  produces  a  definite  reduction  in  the  vital  capacity  of  the  lungs, 
which  may  be  very  marked  in  severe  cases.  In  oertam  instances,  how- 


TABLE  5.— Age  in  Yj:ars,  Stanoinc  Height  ix  Cm.,  Weight  in  Kg..  VrrAL 
Capacxtv  in  Cc,  and  Normal  Vital  Capacity  for  CoRRESfONoiNC 
Ace  fo*  Five  Children  Having  Bronchiectasis 
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ever,  the  vital  capac-'  nuiy  he  practically  normal  in  spite  of  the 
presence  of  definite  chronic  disease  of  the  lung*.  A  normal  \ital 
caiiacity  consequently  flf>es  tint  necessarily  indicate  that  the  lungs  are 
in  a  perfectly  normal  condition. 

The  vital  capacity  measureincius  for  five  children  ha\  in^  tuher- 
culosis  arc  recorded  in  Table  6.  For  the  two  boys  the  vital  capacity 
of  the  lungs  is  extremdy  sutmormal.  The  first  boy  has  an  advanced 
and  active  tuberculosis  of  the  lumbar  spine  complicated  by  a  large 
psoas  abscess.  The  roentgenograms  of  the  lungs  revealed  diffuse 
mottling  and  fibrosis  throughout  both  lung  fields.  About  six  months 
later  a  second  determination  wa^  made,  and  the  vital  capacity  showed 
a  decrease  from  1,050  to  775  c.c.  Ihe  hospital  records  revealed  that 
this  boy  had  failed  i^radually  in  streuf^th  < luring  this  period,  and  was 
in  a  much  ixiorer  general  condition  than  when  first  examined. 

The  secoiul  boy  s  vital  eajtaiitv  i?  also  greatly  reduced.  He  has  a 
healed  Pott's  disease  of  the  ihoracu:  vertebrae,  with  extensive  ankylosis 
and  a  marked  kyphosb.  Numerous  scars  of  healed  sinuses  are  present 
along  the  spine.  The  roentgen-ray  revealed  a  chronic  fibroid  condition 
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in  ilie  luiijjs.  In  spite  of  the  enormous  reduction  in  \  ital  cajjacity, 
tliis  hoy  was  able  to  undergo  considerable  activity  with  comparatively 
little  dyspnea. 

The  vital  capacity  for  die  first  one  of  the  three  giris  reported  is 
prsctically  nomud  for  her  age.  She  had  an  active  tuberculosis  of  the 

hip  with  many  dischaiig^ing  sinuses.  The  roentgen-ray  revealed  normal 
lung  fields,  and  only  moderate  enlargement  and  calcification  of  the 
glands  at  the  root  of  the  hintj< 

The  second  girl  has  an  advanced  and  active  pulmonary  tuberculosis 
with  many  areas  of  consolidation  in  each  lung.  Xumerous  rales  are 
present  on  both  sides,  and  examination  of  the  sputum  revealed  many 
tuberde  bacilli.  As  might  be  expected,  the  vital  capacity  of  the  lungs 
of  this  patient  wi^  greatly  reduced. 

TABLE  6.— Ai>  igTAM«»ryn. Tlf.n^H  i?'Wm>.h  i  .-VrT  v^^HrTV^KTyy.  \  )w  vf*t,  Y"^*^  i 
g^j>^^iTv   KuK   CoRRKSfOXDIXG  Aiii^   \  i>t  I  nw    mill  '^-yryvT  OF  j 

=  / 

•  Nortiiiil 
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witli  cavities 


The  third  girl  has  an  advanced  pulmonary  tuberculosis  with  cavities 
present  in  each  lung.  At  the  time  the  record  was  made  the  girl  was 
up  and  about,  and  practically  free  from  dyspnea  on  mild  exertion, 
in  spite  of  the  fact  that  her  vital  capacity  was  only  slightly  more  than 
one  tliird  the  normal  expected  for  corresponding  age.  The  observation 
lecorded  was  obtained  about  three  months  previous  to  the  death  of 
the  patient. 

These  cases  illustrate  the  extreme  reduction  in  the  vital  capacity^ 
of  the  lungs  which  may  result  from  pulmonary  tuberculosis.  Undoubt-T 
ediy,  these  patients  at  one  time  had  a  normal  vital  capaci^,  but  I 
following  the  development  of  a  tuberculous  infection,  the  vital  capaotyf 
apparently  progressively  decreased  as  the  pathologic  process  advanced. 
Repeated  determinations  made  during  this  period  probably  would  have 
pven  striking  and  unmistakable  evidence  throufjh  the  progressive 
diminution  in  vital  capacity,  that  the  patholot.'ic  condition  present  in 
the  lungs  was  gradually  increasing.    While  single  measurements  of 
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the  vilal  capacity  are  no  doubt  of  value  in  delecting  the  pre^nce  of 
pulmonary  diseases,  repeated  determinatioos  are  vastly  nwre  valuable, 
for  changes  in  die  pathologic  process  present  are  promptly  reflected 
by  fluctuations  in  the  Tital  capacity  of  the  lungs.  Therefore,  the 
progress  of  the  disease  may  be  folluwcd  by  noting  the  tSttCA  on  the 
vital  capacity.  Instead  of  relying  on  in<lefinite  clinical  notes  or  memory 
regarding  the  presence  of  a1)nnmr:i!  breath  sounds,  or  extent  of  areas 
of  fliilness.  etc..  recordctl  nn  previous  examinations,  an  accurate  measure- 
ment in  cubic  centimeters  of  the  vital  capacity  of  the  lungs  can  be 
established  iruni  which  except  for  the  normal  increase  accompanying 
growth  there  should  be  very  little  constant  deviation  on  subsequent 
examinations.  The  occurrence  of  any  permanent  reduction  in  the 
vital  capacity  below  previous  determinations  apparently  will  give 
immediate  clue  to  the  development  or  extension  of  pathologic  processes 
within  the  chest. 

SUMMARY 

1.  The  averages  for  the  vital  capacity  of  the  lungs  of  430  liealthy 
children  (22S  h<>\,s;  202  ^rls).  grouped  according  to  age,  weight,  stand- 
ing height  ami  sitting  height,  arc  recorded.  The  averages  show  the 
vit.il  cajiacity  of  the  lungs  to  l>e  con.stantly  greater  for  the  boys  than 
for  the  girls  of  corresponding  age  and  size, 

2.  Vital  capacity  records  are  reported  for  five  diildren  having 
bronchiectosis  and  also  for  five  diildren  suffering  from  tuberculosis,, 
whidi  demonstrate  the  marked  reduction  in  vital  capacity  which  these 
conditions  may  produce. 
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NFUROPATHIC  MANIFESTATIONS   IN   INFANTS  AND 
CHILDREN    AS   A    RESULT   OF   ANAPHYLACTIC  • 
REACTION    TO    FOODS    CONTAINED  IN 
THEIR  DIETARY* 

W.  RAY  SHANKON,  M.D. 

ST.  PAUL 

The  close  association  of  the  exuflative  and  neuropathic  diatheses 
>iif;gcsts  a  causal  rt-lation-hip,  Tlie  frequt-nf  anaphylactic  nature  of 
the  former  '  would  seem  to  point  toward  a  similar  cause  in  the  latter. 
It  is  my  purpose  in  this  paper  to  disctm  certain  nervous  manifesta- 
tions in  infants  and  children  from  the  standpoint  of  anaphylactic  cause. 

It  is  hardly  necessary  to  call  attention  to  the  frequent  occurrence  of 
the  exudative  and  neuropathic  diatiheses  in  the  same  individual.  All 
observers  recognize  the  common  association.  However,  it  seems  t<> 
have  l)een  generally  held  that  this  relation>hip  is  nothincf  more  than 
accidemal.  (."zeniy  considered  it  so.'  Me  telt  thai  the  ahiiost  universal 
presence  of  the  neuropathic  diathesis  in  one  or  both  parents  of  chiidreii 
with  the  exudative  diathesis  led,  as  a  natural  teavlk,  to  the  neurotic 
child.  The  degree  to  which  the  infant  was  affected  by  this  nervous 
environment  determined,  to  a  certain  extent*  the  obstinacy  and  severity 
of  the  exudative  manifestations.  Pfaundler  '  stated  that  the  sneezing  in 
cnryza.  pertttssoid  in  bronchitis,  asthma  in  hronchiolitis.  severe  colic 
in  enteritis,  etc.,  were  dependent,  to  n  certain  degree,  on  the  coexistence 
of  a  nenrnpathic  diathesis  along  wiih  the  exudative  diathesis. 

This  conuiion  a.ssociatiun,  together  with  the  (act  that  frequently  in 
the  same  individual  the  symptoms  of  one,  and  again  the  symptoms  of 
the  otfier  diathesis,  will  seem  to  predominate,  led  me  to  the  opinion  that 
not  infrequently  the  symptoms  of  both  conditions  might  be  due  to  the 
same  underlying  factor.  Inquiry  revealed  the  fact  that  often  nervous 
patients  have  a  history,  either  personal  or  familial,  of  exu<^ttve  dis- 
turbances, and  the  frequent  ana|^ylactic  basis  for  the  exudative 
phenomena  stiggested  that  the  nervous  >;ymptnms  might  also  he  due 
to  this  cause.  Therefore,  this  investigation  was  undertaken  to  see  it 
this  might  not  he  the  case  clinically.     •  ^ 

The  ca^es  proenied  are  of  ihred  types ;  first,  the  type  in  which  the 
symptoms  of  both  diatheses  were  plainly  present ;  second,  the  type  in 

♦  Rcieivcd  for  puMicaf imi  Mrvrrh  28,  1922. 

*  From  the  Miller  Ho.spjtal  Clinic. 

1.  Shamiofi:  Minnesota  Med.  5:137.  (March)  192^ 

2  C7cmy:  Monatsclir.  f  Kinderh.  7:1  im. 

3.  Pfaundler;    (Quoted  from  Leo  Wolf).  Jahrb.  f.  Kinderh.,  4:175. 
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which  the  present  symptoms  were  nervous  but  in  wiiicli  there  was  a 
definite  exudative  history ;  and  thirds  the  type  in  whidi  the  symptoms 
were  tfiose  of  the  neuropathic  diathesis  without  a  history  of  frank 
exudative  phenomena  preceding.  With  one  case  experimentation  was 
possible. 


Cask  1.  A  girl,  5  years  of  age,  presented  an  uriticarial  eruption  and  asthma. 
The  mother  stated  that  the  patient  was  very  high-strung  and  nervous.  There 
was  a  history  of  hay-fever  in  the  father  and  of  eczema  in  several  cousins. 
Skin  tests  revealed  positive  erythematmis  reactions  to  several  foods  of  wliich  the 
patient  was  eating  a  great  deal.  Removal  of  the  offending  foods  from  the 
patient's  diet  resulted  in  early  relief  from  nervoos  manifestations  and  from 
the  uriticaria  and  asthma. 

Case  2.  A  boy,  2  years  and  8  months  of  age,  had  a  history  of  a  very  itchy 
akin  eruption,  apparently  of  an  tirticarial  nature,  rather  loose  stools,  and  eittreme 
nervousness.  \\h<"'-»n--  h"  normally  slept  well  at  ni^jht  and  took  a  nap  duririR 
the  daytime,  of  laie  he  would  nut  ->lcep  at  all  durmy  the  day  and  very  poorly 
at  night.    He  was  very  irritable. 

Cutaneous  tests  showed  erythematous  reactions  to  a  number  of  foods  he  was 
eating.  Modification  of  the  diet  and  eliminating  as  much  as  possible  the  foods 
to  which  he  was  sensitive  resulted  in  complete  disappearance  of  the  skin  and 
nervous  sjTTiptoms  in  two  weeks'  time.  The  child  became  hinivelf  asjatn,  was 
not  irritable,  slept  well  at  night,  and  took  a  long  nap  during  the  daytime. 

Case  3.  A  boy,  4  years  old,  had  a  history  of  eczema  and  asthnuu  He  was 
extremely  high-strunp  an<l  very  nervous.  His  appetite  wa<i  rather  poor  and  he 
was  very  Anicky  about  what  he  ale.  He  slept  poorly  at  night.  The  mother 
complained  that  he  could  not  sit  still  and  that  he  was  very  hard  to  manage. 
Skin  tests  revealed  erythematous  reactions  to  a  large  number  of  foods  and  to 
a  number  of  animal  emanations.  The  diet  was  regulated  and  he  was  instructed 
to  stay  away  from  tin  animals  to  whose  proteins  he  was  sensitive.  Relief  from 
asthmatic  symptoms  had  occurred  nine  days  later  and  the  ec:'ema  had  improved 
considerably.  Eighteen  days  after  the  tests  were  performed  he  \^a■^  still  free 
from  asthma  and  there  was  only  a  slight  chapping  of  the  dieeks.  The  nervous- 
ness had  improved  greatly.  His  general  restlessness  wa?!  Rone.  He  slept  Vtter 
at  night  and  slept  well  during  the  daytime.  His  appetite  was  very  good  and  he 
had  gained  2V2  pounds  in  wei|^.  At  the  present  time,  one  month  after  the 
institution  of  treatment,  the  improvement  has  continned. 

Case  4.  .A  girl,  28  months  old,  was  brought  in  because  of  an  urticarial 
eruption  and  nervousness.  Local  treatment  for  the  urticaria  only  was  advised. 
Three  weeks  later  she  was  brought  back.  The  skin  condition  seemed  improved, 
but  the  mother  stated  that  the  child  was  very  irritable.  She  was  unruly,  peevish, 
ate  poorly,  and  did  not  steep  well 

Skin  tests  revealed  positive  reactions  to  a  number  of  foods  the  patient  wa<! 
eating  in  rather  large  quantity.  These  included  egg  and  wheat.  .\  diet  was 
advised  eliminating,  as  nearly  as  possible,  the  offending  foods.  Improvement 
was  noted  one  week  later  but  the  mother  said  that  she  had  been  pivinp  store 
cookies  cuiitaming  both  egg  an<l  wheat  to  the  patient.  These  were  discontinued 
and  after  another  interval  of  two  weeks  there  was  considerable  improvement, 
especially  in  the  nprvousne««.  The  mother  asserted  that  tlie  child  "conid  he 
reasoned  wiili."  On  one  occasion  the  patient  ha<l  heen  given  spaghetti  and 
tomatoes  for  her  evening  meal  and  both  skin  and  nervous  symptoms  were 
much  worse  thereafter.  At  the  present  time,  six  weeks  after  the  tests  were 
performed,  the  nervousness  is  gone  and  the  skin  i»  clear. 

Case  5.  A  boy.  12  years  of  age.  had  been  subject  to  eczema  when  an  infant, 
to  hives  as  he  grew  older,  and  still  later  to  attacks  of  asthma.  .Ml  these  symp- 
toms ha<l  Ijcen  absent  for  a  number  of  years,  with  the  exception  that  he  had 
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liad  an  attack  of  urticaria  a  few  ntonths  previous  to  the  first  observation.  -  The 

present  complaint  was  that  of  fever  for  the  past  fevs  >!ay5,  extreme  nervous- 
ness, constant  stuffiness  in  the  nose,  occasional  attacks  of  vomiting,  and  frequent 
headaches.  He  was  extremely  introspective,  cried  easily,  was  very  irritable,  and 
was  constantly  "out  of  sorts." 

A  period  of  hospital  study  revealed  a  chronic  intlamniatory  condition  of  the 
nasal  sinuses.  Treatment  of  ^is  conditkm  resulted  in  relief  from  the  head- 
a  hc's  and  disappcaruncc  of  the  fever  and  nasal  otMtruction.  However,  tiie 
nervousness  remained. 

Skin  tests  revealed  sensitisation  to  several  foods,  a  number  of  pollens, 
altJiou>,'ti  the  parents  had  never  sn<,pcctcfl  ttie  pre-ence  of  hay -fever,  anci  to 
horse  dandrufi  and  dog  hair.  A  diet  was  advised  and  the  patient  instructed  to 
stay  away  from  dogs  and  horses. 

Prompt  iniprovcnient  in  the  nervous  «ymptom>  resulted  and  this  has  been 
permanent  over  a  period  of  seven  months,  except  for  a  single  attack  of 
vomiting. 

Case  f».  A  Imy.  8  years  old,  was  brought  in  because  he  was  extremely  irri- 
table, did  not  eat  well,  was  cruel  to  bis  playmates,  and  was  unable  to  apply 
himself  at  school.   As  a  result  of  the  latter  condition,  he  spent  two  years 

in  the  first  grade. 

He  had  been  perfect  1\  normal,  except  that  he  liad  had  head  colds  almost 
from  birth  until  he  was  4  years  old.  At  that  time  he  had  had  a  series  of 
convulsions  without  ascrihaldc  cau«ie.  He  was  studied  hy  nerve  specialists, 
internists,  and  eye,  ear,  nose  and  throat  men,  the  final  impression  of  the  physi- 
cian In  charge  being  that  the  convulsions  were  doe  to  a  "food  poisoning^  of 
some  kind.    There  had  been  no  convulsions  since  that  time. 

A  complete  physical  examination,  including  blood,  spinal  fluid  and  urine 
studies,  Wasscrmaon  test,  Pirquet  test,  failed  to  reveal  anything  abnormal. 
There  was  no  family  history  of  sensitization  phenomena.  Cutaneous  tests 
revealed  positive  erythematous  reactions  to  wheat,  spinach,  egg  white,  whole 
egg,  pear,  orange,  pea.  beef  and  figs.  Questionable  reactions  were  obtained  to 
lactalbumin  and  banana.  The  patient  was  instructed  to  cat  no  wheat  cereal  or 
pastries,  spinach,  cgti  white,  pea.  urangc,  pear,  beef,  figs,  or  banana.  He  was 
to  eat  rj'e  bread. 

Nothing  was  heanl  from  him  for  six  weeks,  when  the  mother  reported  that 
the  boy  had  been  a  ditlercnt  cliiM  from  the  time  he  had  gone  on  the  diet.  His 
irritability  was  lessened;  he  was  no  longer  cruel  to  his  playmates;  he  was 
doing  well  in  school,  and  his  appetite  was  fjood.  When  heard  from  apain  thrc* 
months  after  the  diet  was  instituted  the  impruvement  bad  continued  and  he  had 
made  his  grade  in  school  without  difYicultx. 

C\si  7.  A  boy,  9  years  of  ape.  suffered  from  extreme  nervousness  and 
attacks  of  vomiting.  The  periodii-  attacks  ordinarily  came  on  infrequently,  not 
oftencr  than  once  a  month.  l'suall>  he  would  vomit  hut  once  but  was  always 
indispose*!  for  several  <lays  tlureatter.  F.etween  the  attacks  he  was  irritaMc. 
slept  poorly,  and  was  very  finicky  about  what  he  ate.  He  was  extremely  high- 
strung.  For  the  past  two  weeks  he  had  been  vomiting  every  third  day,  would 
eat  almost  nothing  between  attacks,  and  was  so  irritable  that  he  was  a  prob- 
lem to  his  parents. 

His  past  history  was  native  for  protein  sensitization,  with  the  possible 

exception  that  he  had  been  a  difficult  feeding  case  frotu  7,  to  14  months  of  age. 
From  that  time  until  four  or  five  years  he  had  been  perfectly  well.  The 
vomiting  attacks  began  at  that  time.  He  always  coughed  when  he  caught  cold. 
When  first  seen  he  had  been  under  trratmrnt  for  some  time  for  nasal  sinusitis. 

The  immediate  family  history  was  negative  for  asthma,  hay- fever,  urticaria, 
or  eczema.  One  sister  had  had  similar  vomiting  attacks  at  one  time  in  her  life. 
One  cousin  ctuild  Udt  eat  e^tRs  herause  they  poisoned  her.  The  paternal  f.,'rand- 
father  had  had  attacks  of  diflicuU  breathing  in  his  old  age  which  apparently 
resembled  astbtnatk  attacks. 
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Physical  examtnation  revealed  nothing  except  that  the  patient  was  somewhat 

pale  and  nndcrnnurishrd.  He  was,  therefore,  tested  with  the  foods  of  his 
dietary.  Positive  erythematous  reactions  were  obtained  to  wheat  Icucosin,  wheat 
gliadbif  wheat  proteose,  pea,  imieappte,  potato  and  navy  bean.  The  reactums 
to  fig,  brazil  nut  and  rye  were  qtiestionahlc. 

The  patient  was  instructed  to  cat  no  peas,  navy  beans,  string  beans,  lima 
beans,  pineapple,  figs  or  brasil  nuts.  He  was  to  eat  potato  no  more  than  four 
times  weekly,  and  nn  wheat  cereal  or  pastries  made  from  wheat  flour.  R>e 
bread  only  was  to  be  eateu.  with  the  exception  of  a  small  amount  of  white 
bread  toast  Arrowroot  or  com-starch  were  to  be  used  for  thickening  gravies. 

Improvement  was  almost  immediate.  There  were  no  more  voinitintr  spells. 
His  appetite  became  ravenous.  The  mother  said  that  she  could  not  '  fill  him 
up."  Alt  signs  of  nervous  irritability  ceased  very  shortly  after  the  diet  was 
instituted.  He  began  to  sleep  all  ni^'Ht  and  to  waken  refreshed,  which  he  did 
not  do  before.  During  the  following  month  his  class  standing  rose  from 
thirteenth,  wh««  it  bad  been  constantly  for  five  months  past,  to  eighth,  without 
any  conscious  ofTort  on  hi?  part.  At  jiresent.  two  and  a  half  months  after  the 
diet  was  prescribed,  there  has  been  no  return  of  either  nervousne:,*  ur  vomiting. 

Case  8.  Girl,  aged  S  months,  suffered  from  undernutrition. 

The  family  history  was  unfortunate.  The  child  was  illegitimate  an<I  nothini^ 
was  known  of  the  father.  The  mother  was  committed  to  an  institution  for  the 
feebleminded  after  deserting  the  infant 

The  hahy  was  iiartially  breast  fed  for  two  months  and  <5ince  that  time  had 
t)een  fed  on  milk  mixtures.  Cream  of  wheat  was  added  to  the  infant's  diet  and 
seven  d^  thereafter  tt  was  noticed  that  the  child  was  cxtremdy  restless. 
There  was  constant  movement  of  the  arms  and  leg?;,  with  jerky  movements  of 
the  entire  body.  The  infant  constantly  turned  and  twisted  in  her  crib.  Slie 
cried  tncessandy  day.  and  night  and  slept  but  little  tfaroughout  the  twenty^four 
hours. 

No  cause  was  found  on  physical  examination.  There  wa»  no  evidence  of 
infection;  the  skin  was  clear  and  the  stools  normal.  The  symptoms  were 
attrihnted  to  a  nervous  diathesis,  dependent  on  the  questionable  heritage,  and 
bromids  were  prcscrilied.  These  afforded  marked  relief  and  were  discontinued 
after  a  short  time.  The  infant  immediately  reverted  to  her  former  condition. 
Again  hromids  were  given  and  the  condition  was  controlled  for  a  considerable 
period.  However,  they  gradually  lost  their  effect  and  about  three  months  later 
(Jantiary,  1922),  the  patient's  condition  was  as  bad  as  it  had  been  before  the 
bromifls  were  started. 

January  25  cutaneous  tests  were  performed  with  several  cereals,  vegetables 
and  ooVs  nnllc.  Positive  reactions  were  obtained  to  wheat  leucoain,  proteose 
and  globulin.  Ml  of  the  rest  were  ncpativc.  Wheat  cereal  was  discontinued 
and  oatmeal  substituted.  The  bromid  was  discontinued. 

One  week  later  the  child's  disposition  had  changed  remarkably  so  that  it 
was  noticed  !>>  all  who  came  in  i"iitact  with  her.  She  slept  all  niglit  and  was 
playful  and  happy  during  tlie  daytime.  She  cried  but  little.  She  had  gained 
VVt  otmces  during  a  period  of  four  days, 

Fcbruaiy  5  cream  of  wheat  was  again  added  instead  of  the  oatmeal.  Twelve 
hours  later  a  return  of  the  old  irritability  was  notireahle  She  was  very  restless 
all  the  next  day,  turning,  twisting,  and  throwing  herself  about  in  her  cril>.  That 
night  she  slept  less  well  and  cried  a  part  of  the  night.  The  symptoms  continued 
throughout  thr  -seventh  and  that  night  she  cried  all  night.  February  ^  the  cream 
of  wheat  was  discontinued  and  oatmeal  again  substituted.  Improvement  was 
prompt  and  by  the  night  of  the  thirteenth  the  patient  slept  all  night  By  February 
17  she  was  happy  and  playful.  :is  she  was  during  the  first  experimental  period. 
Since  that  time  she  has  remained  so. 


Of  the  c:ise-  cited  the  first  four  presented  skin  eruptions.  The 
natural  explanation  for  the  nervousness  in  these  cases  is  that  it  is  the 
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reasonable  aasonqttnimeiit  of  the       irrhatfon.  However,  in  all  but 
Case  1  the  nervous  manifestations  were  out  of  all  proportion  to  the ' 
severity  of  the  skin  lesions.   Nevertheless,  the  nervous  disturbances 
cleared  up  under  specific  therapy  directed  at  the  cutaneous,  and,  in 

some  cases,  the  respirntnry  symptonT?.  Furthermore,  in  Case  4  the 
skin  le*itotis  were  better  at  the  time  of  the  second  visit  than  they  were 
when  the  patient  was  first  seen,  wiiereas  the  nervousness  was  mudi 
worse. 

Case  5  presented  no  skin  eruption  to  account  for  the  nervousness. 
True,  there  was  a  duonk  focus  of  infection  in  the  nasal  sinuses  which 
might,  in  a  measure,  have  accounted  for  at  least  a  part  of  it.  However, 
under  treatment  this  focus  cleared  up  without  improvement  of  the 

nervous  symptom^,  and  it  was  not  tmtil  the  unexpected,  wide-spread 
NCii^itization  was  found  and  treatment '(iirccted  against  thi>^  factor  was 
instituted  that  improvement  in  liis  neuropatliic  tendencies  occiured. 
Whether  the  nervous  symptoms  were  due  mainly  to  food,  pollen  or 
animal  sensitization  is  pm  el)  conjectural  and  immaterial  since  we  should 
expect  that  tfiey  mt|^t  be  the  result  of  all  these  anaphylactic  causes. 

Cases  6  and  7  were  purely  nervous  cases.  While  an  anaphylactic 
basis  for  Case  7  was  suggested  by  the  history  of  periodic  attacks  of 
vomitinc;^.*  such  attacks  are  also  described  as  being  one  of  the  mani- 
festaiion>  of  the  neuropathic  diathesis.  The  l•e•^ult'^  olitained  in  each  ease 
were  so  deiiniie  as  tu  Ic^ive  no  doubt  that  the  symptoms  complained 
of  were  due  to  anaphylactic  reactions  to  foods  contained  in  the  ^ets 
of  the  patients.  In  Case  8  it  was  possible  to  relieve  or  bring  on  the 
nervous  symptoms  by  removing  from  or  adding  to  the  patient's  diet 
the  food  to  which  she  was  sensitive. 

That  anaphylaxis  might  be  resfKmsible  for  nervousness  in  man 
through  irritation  of  the  nervous  system  is  sound  theory.  Anaphylaxis 
is  fundamentally  a  nervou^  ])lienomennn.  Hesredka  emphasize<l  this 
fact  and  foimded  his  method  for  ihc  production  of  shock  on  this 
principle,'^  The  symptoms  as  seen  in  the  experimental  animal  support 
his  contention.  The  extreme  irritability  and  restlessness  noted  immedi- 
ately on  injection,  the  scratchii^  of  the  murzle,  frequently  the  sneezing, 
^e  dyspnea  due  to  bronchiolar  spasm,  later  the  sudden  hopping  move- 
ments, and  finally  the  convulsion  itself  are  undisputable  evidence  that  the 
nervous  system  is  profoundly  affected. 

In  man  nervous  manifestations  are  in.separably  associated  with 
anaphylactic  phenomena.  The  extreme  nervousness  noted  in  individuals 
.iccompanying  attacks  of  asthma,  hay-fever,  urticaria  and  eczema  are 
common  knowledge.    Often  these  attacks  have  been  attributed  to 

4.  Schloss:  Am.  J.  Dis.  Child.  19:433  (June)  1920. 

5.  Besredka:    Anaphylaxis  and  Antianaphylaxis   (English  Translation). 
1919.  C  V.  Mosby  Co.,  St.  Louts,  p.  13. 
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THE  BASAL  METABOLISM   OF  PREMATURITY 

II.  RELATION  OF  BASAL  METABOLISM  TO  CALORIC  INTAKE 
AMD  WEIGHT  CURVE* 

FKITZ    B.   TALBOT.   WARREN    R.  SISSON, 
MARGARET   E.   MORIARTV   and  ALICE  J.  DALRYMPLE 

BOSTON 

Scattered  through  the  Hterature  nf  basal  metabolism  there  nre 
isolated  reports  of  the  mctalKili>m  tnidinj^-J  of  premature  infant--.  Init 
up  to  date  no  series  of  cast^  ha^  been  studied  consistently  showing  tiie 
cliaracteristics  of  this  type  of  infant. 

We  are  presenting  in  this  oommunicatiott  the  basal  mctaboltsm  of 
seven  of  the  twenty-two  premature  infants  studied  by  us  during  the 
past  year  and  a  half,  in  its  relation  to  the  caloric  intake  and  the  vreight 
curves.  A  search  of  the  literature  gives  much  data  in  rc^rd  to  the 
caloric  intake  and  requirements  of  premature  infants  but  in  no  instance 
have  the  caloric  intake  and  the  basal  metabolism  been  recorded  for  the 
same  infant. 

The  source  of  the  material  used  was  the  Boston  Lying-in  Hospital 
and  the  Chiklren's  Department  of  the  Massachusetts  General  Hosffftal. 
The  subjects  were  all  examined  physically,  were  all  organically  sound, 
but  had  the  characteristic  appearance  of  premature  infants,  and,  so  far 
as  we  were  able  to  determine,  were  prematurely  bom  from  one  to 
two  months. 

These  jjremature  inf  i  i  liad  high  pulse  rates,  unstable  temperatures, 
and  were  at  first  too  weak  to  nurse  the  breast.  They  were  cnn<=equently 
eitlier  fed  by  a  Breck  feeder  or  by  tube.  Hrea-^t  milk  was  given 
wlienevcr  jid'^sible.  liut,  as  the  supply  was  imi  unlimited,  it  was  often 
neces.sary  tu  supplcinciu  dilute  cow's  milk  toruuiIa.->. 

They  were  kept  in  a  warm  premature  room  in  wliich  the  temperature 
ranged  between  72  and  80  P.  (from  24  to  26  C),  and  cared  for  with 
the  usual  precautions,  taken  with  premature  infants. 

The  blood  Wassermann  done  on  the  placental  blood  of  the  mothers 
was,  in  all  instances,  negative. 

*  Received  for  publication,  May  30,  1922. 

*  From  the  Giiidren's  Medical  Department,  Massachusetts  Geneca!  Hospital. 
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These  seven  babies  left  the  hospital  in  good  condition,  and  some  of 
them  are  still  under  observation. 

The  technic  of  the  nietabolisin  inea:>nrements  made  in  this  investiga- 
tion was  that  previously  describetl  by  Benedict  and  Talbot,^  with  some 
modifications.  These  modifications  were  due,  primarily,  to  the  fact  that 
it  was  necessafy  to  have  a  higher  temperature  in  the  respiratory 
chamher  than  was  usual  with  older  infants.  Furthermore,  the  small 
size  of  the  infants  studied  necessitated  the  measuring  of  smaller  amounts 
of  carbon  dioxid  and  oxygen  than  were  measure^  in  larger  infants. 
Great  experimental  care  was  taken  to  minimize  the  errors  which  might 
arise  under  these  circumstances. 


Cfemalc) 


Chart  1. — Case  1.  Premature  R  (female). 

The  results  showed  surprising  conformity  and  we  fed  certain  that 
there  were  no  more  variations  in  the  metabolism  findings  than  had 
been  previously  obtained  in  the  studies  of  the  new-horn  infants  *  All 
possible  factors  were  cnntrollcH,  and  the  perioH?;  of  observation  were 
made  a?;  long  as  was  consistent  with  the  well  lieing  of  the  infant. 

Charts  1  to  5,  showing  our  tindings  in  these  subjects,  were  all 
treated  in  the  same  manner ;  the  upper  curve  representing  graphically 


1.  Benedict  and  Talbot;  Carnegie  Institution  of  Washington,  D.  C.  Pub. 

No.  201. 

2.  Benedict  and  Talbot:  Ckrnegie  Institution  of  Washington,  D.  C,  Pub. 

Ko.  233. 
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the  gain  in  wei^t,  and  the  middle  curve  the  total  twenty-four  hour 
estimated  caloric  food  intake.  This  latter  curve  represents  the  food 
intake  with  as  much  accuracy  as  could  be  expected  under  the  circum- 
stances, when  the  food  was  not  analyzed  chemically.  The  lower  line 
shows  the  total  basal  metabolism  for  24  hours  as  measured  in  a  respira- 
tory chamber. 

XEPC«T  OF  CASES 

Casb  1  (R).— Mctabolimi  was  done  on  the  fourth  and  sixth  day  of  life 
and  showed  surprisingty  low  basat  figures,  that  is,  from  46  to  56  calorics  in 


Mr:Oi'.\,  3      lo     o     to     »     JO     »     o     48  aa 


:iTt;tj(aM»l      U  m  m  m 

P-2  

P-3  

Chart  2.— Cases  2-3.  Premature  Tripets.  P  No.  2  and  P  No.  3 

twenty-four  hours.  The  caloric  intake  at  that  time  %sas  120  calorics,  or  about 
double  the  basal,  and.  as  shown  by  the  chart,  the  infant  continued  to  lose 
weight  until  the  eighth  day  at  whi^  time  he  received  200  calories  in  the  day, 
or  innre  than  three  times  the  lia^al  rcqnirements.  This  figures  approximately 

IJO  calorics  per  kilogram  nf  Inxly  weight. 

It  is  an  open  qut;.iioii  whether  the  initial  loss  of  weight  would  have 
occurred  in  this  infant  had  he  been  able  at  first  to  digest  the  200  calories 
he  later  gained  on. 

Cases  2  ani»  3  (P2  and  P 3) .—These  infants  were  two  of  triplets.  They 
showed  a  corresponding  similarity  between  thetr  body  weight  and  basal 
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metabolism;  the  larger  infant  having  >>  higher  basal  metabolism  than  tht 
smaller  infant.  Both  started  to  gain  when  their  caloric  intake  reached  a  total 
of  200  calorics  a  day;  P2  gaining  on  122  calories  per  kilo,  and  P 3  on  149 
calorics  per  kilo. 

Tlicsc  two  cases  serve  as  an  excellent  example  of  the  fallacy  of 
estimatif^  the  caloric  requirements  of  infants  per  unit  of  body  weight. 

A  discussion  df  this  i)ro!)Iem  will  form  part  of  a  later  communication. 
The  total  caloric  intake  of  these  two  infants  was  close  to  two  and 

Cases  ^-5.  Premature  JvM)3A^miA'i, 
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A-2  

Chart  3.— Cases  4-5.  Premature  Twins,  A  No.  1  and  .\  No.  2 

one-half  times  their  basal  requirements  on  the  seventeenth  and  thirty- 
fifth  days  of  life;  the  calories  per  kilo  ri^int^  very  rapidly  to  more  than 
125.  and,  toward  the  end  of  the  observed  period  were  between  120 

and  150. 

Cases  4  and  5  (A  1  and  A 2;  twins). — Thes>c  infants  also  had  a  low  total 
Ttasal  mctaf)olisni  which  increased  rapidly  as  they  grew  older.  A  1  did  not 
maintain  a  consistent  gain  in  weight  until  after  the  twenty-tifth  day  of  life 
when  he  was  receiving  a  total  of  250  calories  or  155  calories  per  kilo.  A  2 
commenced  to  gain  on  the  ninth  day  on  a  total  of  200  calorics,  ISS  calories 
per  kilo,  or  about  two  and  onc'half  times  the  basal  metabolism. 
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Chart  4. — Case  6.  Premature  F  (female). 


case  7.     Premature  G.  Fenn<ale 
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Chart  5.— Case  7.  Premature  G  (female). 
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Cases  6  and  7  (F  and  G). — These  babies  were  studied  over  a  much  longer 
period  of  time  and  confirm  the  findings  in  the  preceding  cases.  In  Case  6 
^ere'was  an  increase  of  71  per  cent,  in  the  basal  metabolism  and  an  increase 
of  2.10  per  cent,  in  the  caloric  .intake,  with  a  reaultiflg  increase  to  wei|^t  of 
58  per  cenL  over  a  period  of  fifty-one  days. 

In  Case  7  there  was  an  increase  of  110  per  cent,  in  the  basal  metabirfism 
and  an  increase  of  190  per  cent,  in  the  caloric  intake,  with  an  increase  of 
41'P«r  cent,  in  the  weight  during  the  seventy  days  under  observation. 

It  is  interesting  to  note  that  the  greater  the  difference  between  the 
basal  requirenienl;>  and  the  caloric  intake,  the  greater  the  weekly  gain 
in  weight.  There  is  also  a  tendency  for  the  caloric  intake  to  reach  close 
to  two  and  mie-half  times  the  banl  jfinditigs  before  a  satisfactory  gain 
in  weight  is  obtained.  The  record  of  the  caloric  intake  in  Cases  6  and 
7  was  recorded  only  a  few  times,  at  different  ages,  twt  shows  that  a 
continuous  gain  in  weight  did  not  result  until  the  babies  recdved  a  total 
of  from  150  to  200  calories  in  the  food. 

Satisfactory  grain*;  in  weight  were  not  inade  in  this  series  of  cases 
until  the  babies  were  able  to  digest  approxiniateiy  200  calories  in  the 
day.  The  caloric  intake  per  kilogram  of  body  weight  was  high  in  all 
cases.  This  is  in  keeping  with  the  findings  of  previous  investigators: 
Czemey  and  Keller,  from  110 to  120 calories;  Oppenheimo',  Langaidn 
and  Meyer,  from  120  to  130  calories;  Salge,  from  130  to  150  calories, 
and  Samelson,  from  115  to  150  calories.'  J.  H.  Hess*  found  that 
infants  weighing  fnnn  1,000  to  1,500  gni.  had  a  caloric  intake  of  from 
115  to  170  calories  per  kilo,  and  infants  weighing  from  1.500  to  2,000 
gm.  had  a  caloric  intake  of  from  102  to  132  calories  per  kilo. 

The  basal  nietal>olism  determinations  in  otir  series  of  cases  was 
strikingly  low  no  matter  how  they  were  charted.  '  This  low  metabolism 
seems  to  be  dependent  ufx>n  the  iatit  tiiat  there  is  a  very  small  amount 
of  active  heat  forming  tissues  in  these  incompletely  developed  infants. 

This  evidence  is  contrary  to  the  generally  accepted  bdief  that  tiie 
heat  value  of  the  nwtabolism  is  proportional  to  the  body  surface  area. 
Premature  infants  apparently  only  produce  as  much  heat  as  is  neces* 
aary  for  their  well  being  in  the  most  advantageous' surrotindinp;';. 

It  is  a  well  known  fact  that  deprivation  of  external  warmth  from 
premature  infants  resiihs  in  a  snbnormal  temjierature.  We  be1ic\c  that 
this  is  evidence  that  the  active  heat  forming  '"protoplasmic"  tissues  are 
unable  to  respond  to  the  excessive  heat  loss  from  the  body,  and,  as  a 
result,  there  is  a  subnonmd  temperature;  that  die  amount  of  heat 
formed  depends  on  the  amount  and  tone  of  the  active  protojdasmic 
tissues  and  not  primarily  on  the  size  of  the  surface  of  the  body  of  ^ese 
infants. 

3.  Quoted  from  vou  Reuss:  Die  Krankhciten  des  Xcugeborencn,  Berlin,  1914. 

4.  Hes$,  J.  H.:  Am.  J.  Dis.  Child.  11:302  (April)  1911. 

5.  Talbot  and  SIsson:  Proc.  Soc.  Exper.  Biol,  ft  M.,  April.  1922. 
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Qose  observation  of  premature  infants  shows  very  little  muscular 
activity,  and  we  have  been  unable  tu  obtain  any  data  which  would 
lead  us  to  suppose  tli.ir  the  heat  used  up  in  muscular  exercise  in 
premature  infants  during  the  day  vva<;  more  than  10  per  cent,  over 
tlie  basal  metabolism.  The  hiss  uf  calories  in  the  excreta  of  infants  is 
usually  less  than  10  per  cent,  of  the  food  intake,  unless  there  are  from 
four  to  five  large  curdy  stoob  a  day  in  which  case  the  loss  may  be  as 
high  as  2D  per  cent.  There  is  ]eh»  tfierefore,  a  proportionately  large 
number  of  calories  for  growth.  This  is  shown  very  well  in  the  two 
cases  followed  over  the  longest  period  of  time,  that  is  Cases  6  and  7. 

CONCLUSIONS 

1.  The  basal  metabolism  in  this  series  of  premature  infants  was 
strikingly  low. 

2.  They  did  not  gain  in  weigfht  until  they  were  able  to  digest 
approximately  200  calories  in  the  day. 

3.  The  only  food  completely  assimilated  to  aocomidish  this  was 
human  milk. 

4.  A  relatively  large  proportion  of  the  food  intake  goes  to  form 
new  l)odv  tissue.  The  large  excess  of  the  caloric  intake  over  the  basal 
metabolivrr  'vas  necessary  because  of  the  relatively  g^reatcr  amount  of 
growth  essential  for  the  normal  development  of  these  babies. 
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INFLUENZAL  MENINGITIS* 

T.   M.   RIVERS,  M.D. 

BALTIMORE 

Menintjitis  produced  by  B.  influenzae,  nhhnutrh  not  extremely 
cmiinioii,  ttccurs  frequently  enough  to  be  of  con.siderablc  interest. 
According  to  Dunn  '  and  Neal  ^  it  ranks  fourth  in  order  among  the 
types  of  purulent  meningitis,  as  shown  in  Table  1. 


TABLE  1. — Ii«cn>ENCE  of  Influenzal  Meningitis 


Tfv*  of  Mcofatltts 

M 

a 

II 

In  Baltimore,  since  1913,  at  least  twenty-three  patients  with  influ- 
enzal meningitis  have  been  seen,  twenty  of  whom  were  on  Dr.  How- 
land's  service  in  the  Harriet  Lane  Hmne.  Many  of  tiiese  cases  were 
observed  by  me  and  I  have  already  described  '  the  biologic  and  '^erolcj^^ic 
reactions  of  influenza  bacilli  producing  meningitis.  It  seemed  advisable 
to  report  t!ie  twenty-three  cases,  review  the  literature  and  try  to 
correlate  tiie  available  facts  about  this  disease  which  has  caused  SO 
much  discussion  since  its  recognition. 

The  cases  reported  in  this  paper  are  summarized  in  Table  2. 

Table  3  contains  a  list  of  most  of  the  authentic  cases  of  influenzal 
meningitis  on  record.  A  number  of  such  tables  have  been  prepared  by 
various  workers.  So  many  mistakes,  however,  were  found  in  them 
that  the  ori^nal  references  have  been  consulted  in  nearly  every  instance. 
In  that  way  the  personal  equation  entering  into  the  table  has  been  limited 
to  one  person.  Only  infections  of  the  meninges  by  B.  influensae  alone 
are  included  in  this  series.  When  there  is  some  doubt  about  the 
authenticity  of  the  case,  yet  not  enough  to  exclude  it  entirely,  the  fact 
is  indicated. 

Two  hundred  and  twenty  ca-e>  have  been  reported  with  seventeen 
recoveries  (Tables  4,  5  and  b).  Tlie  ages  of  193  patients  were  given. 
Of  these,  152  were  under  2  years  of  age,  forty-one  were  2  years  or 
dder.  Twelve  of  ^e  seventeen  recoveries,  however,  occurred  in 
patients  2  years  of  age  or  older  (Tables  5  and  6). 

*  Received  for  publication,  March  30,  1922.  ' 
*Fruni  the  Dcparttneuts  of  Pathology  and  Bacteriology,  and  Pediatrics,  I 
Johns  Hopkins  University. 
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TABLE  3.—AUTHENT1C  Cases  of  Influenzal  Mkningitis 


FrMOkri*. 


Trallwcu',.  

LanevT*  

I>iibi>i!«»  

Ghon»»  

CuKni'tto"  

COStilUHO**  

My«»»  

Mya"  

Thomeaco  and 

(iniiwoiki^*  

.Iun.li'll«».  

Itprtinl*^  

t.'attaneo'"  

Simon'*  

inidgroD  and 

Afianu*^  

Sprlfg"  

DouglM"  

SaathofT"  

Adani»»'  

BcoU  and  Frye«* 

McDonald**  

UymaoMo**  

OotMO**....  

OoboflM  

DaTli»»  

Simon  and  Alne** 
Siiimn'*  

l!:it  ten''  

Ager  and  Avery** 

lUtcbie**  

Sayce*«  

Okmena  and 

Oould*»  

Ininn'  

H(m  :r  "  

l'ra."i'k  and 

ZottolU"  

WoUst«in*<'  


t 

1 

1 

I 

1001 

1 

un  1 

I 

uoe 

1 

lOOS 

UKMMM 

t 

UM 

s 

1908  1 

1 

1903 

1904 

I 

19M 

1 

19M 

1 

1906 

1 

1906 

1 

190? 

1 

1 

HOT 

1 

ISO? 

1 

ism 

1 

lontt 

IWlD 

1 

1908 

2 

1908 

< 

1908  1 

1 

1908  ' 

t 

1909 

5 

mo 

2 

1910 

5 

1010 

1910 

• 

1910 

1911 

1 

1911 

i 

19U 

mi 

1 

mi 

7 

mi 

mi 

! 

mi 

ISIt 

1 


Sbteovtrj 
IptobaMicBM', 


PralMbtoeaae 


BeooTcry 
IptobiMtMM 


1  probable  case 
1  reeoTcry  I 


Henry**  

01e?p««  

Drucot   

Grasty"  

Rom  and  Moore** 
Hplllinuo  and 

WoUstcin"  

AtkiOMii*'  

IMibattM  

Nybcrt»«, 

Ely  and  ' 

Esrt"  

lijilKTutorl-*  

Ck'land  and  Fer- 

gtison^^  

BrowB"  

Boland**  

Hill  and  Padl> 

anl""'  

Aaier**  

P«:k«rd«*.  

MotHtf^  

wniiam***  

Torrey"  

Bhat**  

Tobler«»  

Lacv»*  

Hills-''  

Albt-rt  iiiul  Kel- 

iiiiin""  

Johnson"  

Dunn'*  

Stooe^*  

Lltcblleld^*  

dulnianacn  and 

KrIiteoMO**.... 

FInkeUMfB**  

Abt"  

Kopllk  

NaiU*  


? 

1 
1 
1 
1 
I 

s 
1 
1 

2 

1 
1 

2 
2 
1 

6 
1 
1 
t 

1 
2 
1 
1 

2 
1 

1 
1 

10 
1 
1 

S 
1 
1 
• 

u 
s 

t 
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mt-u 

1918 
1913 
1»13 
1913 
1913 

1913 
1914 
1914 

1»15 

1916 
1915 

1916 
1916 
1915 

1916 

me 
mo 
me 

me 

me 

191? 
1917 

me 
ms 

1»19 
1919 
1920 
19S0 
1930 

1921 
1921 
1921 
19a 
1921 


un 


Probable  caae. 


1  reeoTery 

Recovery 

2  probabli 
casea 


{ 

Rfcovpry 
I 

Recovery 
Recovery 

1  rteoYcnr 


1  recovery 


UCI  1 


m 


17 


•  uue  ot  thone  catea  also  reported  by  Caccla. 

t  nm.  t^HM.  i«i.4»t  maim  ^Ar-W. 


la  uioi 
Id  wo. 


TABLE  4. — Mortality  Rate 


Antbority 

Blvera  

MmL  

AOotfam  

Total  


Kunber 
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sa 


NandNr 


1 
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per  Owl. 
M 
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TABLE  5. — Rexatio.v  of  Age  to  Tvcidenc  e  and  to  Death  or  Rktovery  IN 
One  Hundru)  and  >«iN£TY-THa££  Cases  in  Which  Ace  Was  Stated 


Unilcr  J  VI  iirs  

2  years  und  olUer. 


Simbfr        Number  Mumbcr  Ace  Incidence,  Mortnlity, 

Caact          Deattu  BeeovwiM     per  Cent.  pt  r  Cent. 

iar2  '       M7  S  1»  97 

41                  9  IS  n  71 


TABLE      List  or  Reoovbubs* 

Date      .^Ke  ot  Duration 
No.        Autborltr     Reported  Patient  loIMyt 
1     LajiMr*„   im       9  jm. 

1    i^"   IQM      •  not.       «    Baatdual  tett  tedal  vwalyrii.  fMMml  hit 

bemlplefla 

5  Thomeseo  aad 

Grascoakl**....    19M        7  yrt.  10 
4     OobM**»   imt     IS  jn.  Id 

B    Batten**   ino     u  Biot.      so    Piutiai  bUndacM.  dUBcultr  te  atttiat  aad 

walking 

6  Snyce"   1911         4  JT%. 

7  iaiucer**   IMS      » jrr*.  «0 

'     ^^B«M^.?!!?..  ISIS  AdT.  •!«  14 

9      Hill    and  Pack- 

apr  •   1H15  I  niOB.  20 

10      Pnckiir<l«»   1910  n  yr«.  17 

n      Torrcy*"   ISM  11  yis.  SS 

i:     Jotinaon'>   ISIS  S  yr*. 

IS     Stona**   ISBS  15  jn,  11     Double  optic  neuritis  witb  some  residual 

bliadneaa;  aone  realdual  raTOlrenent  ol 
tllM  BHTt  M 

14  Litehfleldv«   IStO  tS  mo*.  70 

15  ChrlatiaoMO  Mid 

KriatMMa**...  \\rl\  e  yrs.  23 

16  Xeal*~   1921  yrs.  SB 

IT    atvutM   ISBI  U  am.  Oompkta  aerva 

*  Tatlve  ot  aawBtaaa  iworarlea.  71  par  cent.,  occurred  in  patient*  -i  years  or  age  or  older. 


dJNICAL  nCTUKB 

The  diagnosis  of  meningitis  of  all  kinds  is  difficult  in  infants  and 
young  diildren.  Influenzal  meningitis  is  no  excqition.  The  220  cases 
on  record  must  be  only  a  few  of  those  diagnosed,  and  the  number 
recognized  does  not  necessarily  include  all  that  actually  occurred. 
Batten  "  i^frees  with  me  that  many  are  overlooked. 

There  is  no  group  of  clinical  findings  peculiar  to  influenzal  menin- 
giti-i.  At  times  it  is  indistinf^uishable  clinically  from  epidemic  cereliro- 
spinal  meningitis.  A  hemorrhagic  rash  '*  even  may  be  present  which 
is  supposed  to  be  characteristic  of  the  latter  disease.  It  may  simulate 
tuberculous  meningitis,  as  an  extreme  bulging  of  the  fontanel,  paralysis 
of  tiie  eye  musd«  and  im^[idar  re^rations  (atypical  Cheyne-Stolws) 
are  frequently  seen  in  patients  living  many  days.  Henfy  *•  reported  the 
spontaneous  rupture  of  the  fontanel  in  an  infant  10  months  of  age. 
A  strabismus  was  seen  at  some  time  in  ten  of  my  twenty-three  patients. 
Paralysis  of  the  face  or  extremities,  arthritis,  deafness  and  blindness 
occur  in  the  order  mentioned.  The  temperature  may  be  elevated  con- 
tinuously or  irregularly.  Febrile  periods  may  alternate  with  periods  of 
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normal  temperature  (see  temperature  charts  accompanying  the  abstracts 
of  case  records).  Influenzal  meningitis  is  most  commonly  mistaken 
for  pneumonia  and  this  is  probably  due  to  an  unexplained  fever  associ- 
ated with  rapid,  difficult  or  embarrassed  respirations. 

White  Blood  Cell  Count. — A  leukocytosis  with  :m  increase  in  the 
percentap^c  of  the  polymorphonuclear  cells  is  usual  (  l  ahle  7).  Influ- 
enzal menitif^'^ilis,  a  jnire  inteclioii  with  I't fitter's  ltacillu>.  has  an  entirely 
dilicreiii  blood  picture  from  the  one  seen  in  epidemic  influenza  which  is 
accompanied  by  a  leukopenia. 

TABLE  7d— Whrb  Blood  Cell  Count  m  Isfluenzal  Meningitis 


Btvm^   » 

Anotben.   IT 

Total:   ~M 


White  Blood  Ce!l« 
p«r  C.  Mm. 
_   

how  HlBb 

UiJOO  TAkGOO 

7,e00  38.000 


7^000 


Per  Cfnt.  Polynjorpbo- 
Duelear  CcUi 

 .  ,  •  » 

Average     ^o.  Cmma  Avtrsge 


7 

77 

1T.018 

10 

78 

\I 

78 

The  ligures  sboMf  that  a  polymorphonuclear  leukocytosis  is  usually 

present  in  influenza!  meningitis. 

Blood  Cultures. — In  eighteen  of  my  cases  records  of  antemortem 
blood  cultures  are  available  (Table  2).  Eight,  or  44  per  cent.,  were 
positi\c  for  B.  infinfitcar.  Most  of  the  positive  results  were  obtained 
from  the  patients  listed  in  the  last  hall  of  the  table.  So  many  negative 
results  in  the  first  half  may  have  been  due  to  inability  to  grow  the 
bacilli  when  present.  Records  of  antemortem  and  postmortem  blood 
cultures  were  found  in  twenty-four  instances  in  the  review  of  the 
literature.  Sixteen  were  positive  for  influenza  badUi. 

Spinal  Fluid.— "Buly  in  the  disease  the  spinal  fluid  is  sh^blly  turbid 
with  a  ground>|^ss  appearance.  Usually  polymorphonuclear  cdls  pre- 
dominate.  Later  the  fluid  may  become  SO  purulent  and  thick  that  it 
often  flows  with  great  difliculty  or  not  at  all  through  the  needle. 
Batten  "  believes  that  a  very  purulent  fluid  is  more  or  less  indicative  of 
influenzal  meningitis.  Smenr<^  of  the  fluid  practically  always  show  many 
gram-negative  jiU  oniorphic  baciUi,  usually  extracellnUn .  No  difficulty 
should  be  experienced  in  obtaining  cultures  of  these  l)acilli  when  the 
proper  medium  is  uscd.^*  An  indole  test  on  the  spinal  fluid,  as  described 
by  Rivers,"  is  an  aid  in  rapid  di agi.osis.  While  the  bacilli  are  easily 
demonstrated  in  direct  smears  or  in  cultures  by  one  accustomed  to  work- 
ing with  them,  they  may  be  overlooked  by  one  less  experienced. 
Consequently,  some  cases  of  influenzal  meningitis  may  be  treated  as 
meningococcus  infections  in  which  no  organisms  were  seen  or  grown 
and  tabulated  as  deaths  from  epidemic  cerebrospinal  meningids. 
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Duration. — false  impression  of  the  duration  of  the  disease  ntty 
be  obtained  from  a  few  cases.    Death  may  come  quickly,  in  from 

twenty- four  to  thirty-six  hours,  or  the  patient  may  Hnger  for  days  or 
months,  Sayce  "  reported  il'rtt  a  rhiUl,  5  years  old.  lived  six  months 
after  tlie  fliaj^'iinsis  of  intluenzal  meningitis  had  been  established. 
Eighteen  lumbar  punctures  were  made  at  various  times  and  B.  influenzae 
was  isolated.  At  the  necropsy  these  findings  were  confirmed.  Many 
patients  lived  twenty,  thirty,  forty  or  sixty  days.  The  average  duration 
of  the  disease  in  thirty-two  of  Neal's  patients  was  sixteen  days;  in 
Rivers'  twenty-two  cases,  twenty  days;  in  112  cases,  all  odiers,  eighteen 
days.  The  average  for  these  three  groups,  comprising  166  patients, 
was  eighteen  days.  The  duration  of  the  disease  in  the  patients  who 
recovered  was  given  in  thirteen  instances  (TaUe  6).  The  average 
was  twenty-eight  days. 

Sequels. — Four  of  the  sevent^n  recoveries  were  not  complete 
(Table  6).  Blindness,  paratyses  and  deafness  are  the  usual  sequels, 

NSCROPSIES 

The  pathologic  tindings  at  necropsy  depend  a  great  deal  on  the 
duration  of  the  disease  before  death.  This  is  wdl  tllttstrated  by  Rhea's 
two  cases.  The  first  patient  was  an  infant  6  months  old  which  died 
after  an  illness  of  tiiree  days.  The  necropsy  revealed  an  acute  hemor> 
rhagic  meningitis  and  encephalitis,  an  acute  pharyngitis,  laryngitis  and 
bronchopneumonia.  The  heart's  blood  was  sterile.  A  pure  culture  of 
influenza  bacillus  was  obtained  from  the  meninges  and  the  bacilli  were 
also  seen  in  the  exudate  in  the  sections  of  the  meninges.  The 
encephalitis  may  explain  some  of  the  paralyses  reported.  The  second 
patient  was  a  child  5  years  of  age  which  became  sick  suddenly.  Influenza 
bacilli  were  obtained  in  pure  culture  from  the  spinal  fluid  and  the  blood. 
Before  death,  which  came  after  an  illness  of  eighty-nine  days,  a  left 
hemiplegia  and  signs  of  hydrocephalus  developed.  An  organizing 
meningitis  with  thickening  ami  thrombosis  of  many  of  the  blood  vessels, 
and  an  internal  hydrocephalus  were  found  at  necropsy.  The  ears, 
sinuses  and  lungs  were  normal.  Cultures  from  the  meninges  and  heart's 
blood  remained  sterile.  These  two  cases  are  probably  the  extremes  of 
the  !)athologic  picture,  which  is  usually  one  of  a  massive  purulent  nienin- 
j^iii>.  The  exiulate  may  collect  at  the  base,  along  the  vessels  or  in 
l>aiclies  over  tiie  cortex.  At  times,  the  whole  brain  seems  to  be  wrapped 
in  a  layer  of  pus  2  mm.  thidc.  Hydrocephalus  is  common.  A  bcain 
abscess  has  been  observed  twice  (Davis ;  ^  Rivers).  Bronchopneumonia 
is  found  in  a  large  number  of  the  patients.  Otitis  media,  sinusitis, 
arthritis,  peritonitis,  nephritis  and  cloudy  swelling  of  the  liver  and 
kidneys  are  some  of  the  findings  in  other  parts  of  the  body. 
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ABSTRACTS   OF   CASE  RECORDS 

Abstracts  of  eight  case  records  are  given  to  illustrate  many  points 
already  mentioned  and  to  emphasize  others  that  will  be  considered 
later. 

Casb  1  (l)^R.       colored  bo^.  4  months  old.  became  ill  Oct.  20,  1912, 

with  a  "'pain  in  the  stomach"  and  loose  bowels.  These  symptoms  increased 
somewhat  in  severity  until  October  28,  when  the  mother  noticed  while  bathing 
and  dressbff  the  child  that  the  left  shoulder  was  tender.  There  was  no  his- 
tfiry  of  a  cough,  vomitinp  or  convulsions.  Drowsiness  was  noticed  for  the 
hrst  time  October  JO.  the  day  of  admission  to  the  hospital.  The  physical 
examination  on  admission  showed  a  stiff  neck,  retracted  head,  hyperesthesia* 


Fig.  1. — Temperature  Chart  for  Case  1. 


no  dischartzo  from  the  nose,  normal  ear  drums,  atypical  Chcyne-Stokes  res- 
pirations, normal  lungs  and  heart,  spastic  paralysis  of  the  left  arm,  no  arthritis 
of  the  left  shoulder  or  elbow,  swelling  of  the  left  wrist  and  exaggerated  deep 
reflexes.  Kernig's  sign  was  present.  The  white  hlood  cell  count  was  13.760. 
The  spinal  fluid  was  cloudy.  Gram-negative  bacilli  were  seen  in  smears  of 
the  spinal  fluid.  Culturally  these  were  influenza  bacilli.  The  blood  culture 
remained  sterile.  November  1  an  internal  strabismus  of  the  ri^'ht  eye  and  a 
fluctuation  in  the  swelling  of  the  left  wrist  were  noticed.  A  second  blood 
colttire  made  at  this  time  also  remained  sterile.  The  patient  died  November  2, 
after  an  illness  of  thirteen  days. 

Anatomic  Diagnosis  (Necropsy  4015). — Fibropurulent  cerebrospinal  menin- 
gitis, internal  hydrocephalus,  suppurative  otitis  media  (right),  suppurative 
arthritis  of  I  t  wrist,  focal  necrosis  of  liver,  thrombosis  of  portal  vein*  pseudo- 
infarction  of  liver. 
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Remarks. — The  intern  obtained  no  history  of  a  respiratory  infection 
preceding  the  illness.  Intestinal  symptoms  predominated  at  the  onset. 
After  the  diagnosis  of  influenzal  meningitis  was  made,  however,  the 
resident  managed  to  secure  from  the  mother  some  kind  of  an  indefinite 
histor}'  of  a  "cold"  from  which  the  child  had  suffered.  The  temper- 
ature chart  would  pass  for  that  of  a  patient  with  tuberculous  menin- 
gitis. No  portal  of  entry  was  found  at  necropsy  unless  it  were  the 
otitis  media,  hut  the  ear  drums  were  normal  to  otoscopic  examination 
three  days  before  death. 

Case  2  (5). — C.  M.,  colored  girl.  11  months  old,  refused  to  eat,  had  fever 
and  held  her  head  retracted.  July  1.^,  1917.  She  would  not  use  her  right  arm 
as  before.  Two  days  later  the  mother  noticed  a  "cap"  (bulging  fontanel)  on 
the  baby's  head.    The  patient  was  admitted  to  the  hospital  July  17, 

The  physical  examination  on  admission  showed  a  conscious,  irritable,  hyper- 
esthetic,  rachitic  child  with  a  f^tiff  neck  and  bulging  fontanel,  an  internal 


Fig.  2. — Photograph  showing  the  bulging  fontanel  in  Case  5. 

strabismus  of  the  left  eye,  no  discharge  from  the  nose,  normal  ear  drums,  and 
no  definite  signs  of  pneumonia.  Kernig's  sign  was  absent.  The  right  arm  was 
used  less  than  the  left.  The  white  blood  cell  count  was  17.600.  A  tentative 
diagnosis  of  tuberculous  meningitis  was  made.  The  spinal  fluid  was  slightly 
turbid  with  a  cell  count  of  750  per  c.  mm.  Alniut  half  of  the  cells  were  mono- 
nuclears. Films  formed  but  no  tubercle  bacilli  were  found.  Other  organisms 
were  not  looked  for  or  were  missed.  Cultures  were  not  made  at  this  time. 
July  31  another  lumbar  puncture  was  made  to  search  for  tubercle  bacilli.  At 
this  time  gram-negative  bacilli  were  seen  and  properly  identified  as  B.  influenzae. 
Another  examination  of  the  spinal  fluid,  August  3.  confirmed  the  diagnosis  of 
influenzal  meningitis.  A  blood  culture  made  August  1  remained  sterile.  The 
respirations  became  irregular,  atypical  Cheyne-Stokes.  Definite  signs  of  pneu- 
monia developed  before  death,  which  occurred  August  5.  A  necropsy  was  not 
allowed. 

Remarks. — This  illustrates  how  easily  influenzal  meningitis  can  be 
mistaken  for  tuberculous  meningitis.    From  the  history  and  the  course  • 
in  the  hospital  nothing  to  which  the  meningitis  could  have  been  sec- 
ondary was  found.    The  pneumonia  developed  after  the  patient  came 
into  the  hospital. 
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Cm%  3  (7).— E.  M.,  white  girl,  7  montiis  old,  refused  to  nurse  Dec.  8,  1917. 
She  remained  in  a  stupor  for  twenty-four  hours,  after  which  she  began  to  have 
convulsions.  These  convulsions,  five  or  six  a  day,  involved  only  the  right  side 
of  the  body  and  persisted  until  admission  to  the  hospital,  December  17.  The 
mother  noticed  that  the  head*  was  retracted  December  16. 

The  physical  examination  on  admission  showed  a  retracted  head,  no  dis- 
charge from  the  nose,  slightly  reddened  ear  drums,  normal  lungs,  and  constant 
twitchings  of  the  ripht  arm  and  lep.  KcrniK's  sipn  was  present.  White  blood 
cell  count  was  13,^110.  The  spinal  fluid  was  cluuiiy  and  contained  gram-ncKative 
bacilli  which  were  influenza  bacilli  culturriUy.  The  blood  culture  remained 
sterile.  Roentgen-ray  examination  of  the  lungs  on  the  dav  of  admission 
showed  that  they  were  practically  normal.  Temperature  ranged  between  101 
and  103  F.  most  of  the  time,  but  dro|>ped  nearly  to  normal  before  death. 
December  21. 


Fig.  3.r-Temperatttre  Qiart  for  Case  5. 


Analomic  Diagnosis  (Necropsy  5396).  —  Purulent  cerebrospinal  meningitis, 
cloudb^  swelling  of  the  liver. 

Remarks. — There  is  nothing  in  the  history,  physical  examinatioii, 
course  in  the  hospital,  or  in  the  necropsy  findinfs  to  suggest  that  this 
was  anything  other  than  a  primaiy  influenzal  meningitis. 

Casb  4  (8).^G.  J.,  colored  girl.  2%  months  old,  became  drowsy,  refused 

to  nurse  and  "rollcfl  eyes  up,"  Keli.  2f\  1918.  .She  gradually  became  worse  and 
would  scream  when  touched.  March  4  the  child  began  to  have  convulsions  and 
was  admitted  to  the  hospital  the  next  day. 

The  physical  e.vamination  on  admission  showed  a  bulging  fontanel,  retracted 
head,  stil?  neck,  internal  strabismus  of  the  left  eye,  no  discharge  from  the 
nose  or  ears,  few  rales  in  the  lungs,  inliwble  spleen  and  exaggerated  deep 
reflexes.  Kemig's  sign  was  present  White  blood  cell  count  was  42,500.  The 
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spinal  fluid  was  cloudy  and  contained  mm  negative  bftcilli  which  culturally 
were  influenza  bacilli.   Patient  died  March  7. 

Anatomic  Diagnosis  (NccrofMy  5473)^lfatstve  purulent  cerebrospinal  menr 
ingitis*  acute-  sjjicnic  tumor,  cloudy  swelling  o£  the  kidneys,  broocfaopnenmonia, 
fibrous  pleural  adhesions  (bilateral). 

Necropsy  Bactniologyj—CvSHwn  from  meninges  showed  only  B,  mfiittnMa*. 
Culture  from  heart's  blood  showed  only  pneumoooccus  Type  IL 

RetMrks, — ^The  patient  was  afebrile  while  in  the  ho^ittal.  As  far 

as  can  be  determined,  this  is  an  example  of  a  primary  influenzal 
meningitis.   Only  small  areas  of  bronchopneumonia  were  found  in  the 

lung*;.  The  Type  II  pneumococcus  found  in  the  blood  at  the  necropsy 
is  interesting,  h'ixed  types  of  pneuniococci  usually  ])ro<kue  Idbar 
pneumonia.  They  can,  however,  under  the  proj>er  conditions  act  as 
secondary  invaders  and  even  cause  bronchopneumonia. 


Fig.  4.— Temperature  Chart  for  Case  & 


Case  5  (12). — H.  M.,  white  female,  7  months  old,  became  drowsy  and 
feverish  thrco  weeks  before  admission  to  the  hospital.  At  first  there  was  a 
slight  discharge  from  the  nose.  The  family  physician  treated  the  baby  for 
bronchitis  in  spite  of  the  fact  that  she  had  no  signs  of  it,  not  even  a  cough 
until  a  few  days  before  coming  to  the  hospital.  One  week  before  admission 
projectile  vomiting  after  each  feeding  developed  and  three  days  before  admis- 
sion the  head  became  retracted.    The  patient  was  admitted  Jan.  21.  1919. 

The  physical  examination  showed  a  conscious,  hyperesthetic  baby  with  a 
stiff  neck  and  a  retracted  head,  no  discharge  from  the  nose  or  ears,  anisocoria, 
indefinite  signs  of  pneumonia  in  ri^,'bt  interscapular  region.  exacjRcrated  deep 
reflexes.  White  blood  cell  count  was  50,880.  The  spinal  fluid  was  very  thick 
and  purulent.  Gram-negative  bacilli  were  seen  in  the  smears.  Culturally, 
tbc^e  were  influenza  bacilli.  The  blood  culture  remained  sterile.  The  child 
gradually  became  worse  and  began  to  have  numerous  convulsions  before  she 
died  January  26.  A  necropsy  was  not  allowed. 

Rtmarks. — ^The  child  probably  had  a  meningitis  from  the  beginning. 
It  was  primary  as  far  as  can  be  determined.  In  spite  of  a  purulent 
meningitis  the  temperature  was  normal  for  two  days  after  admission 
to  the  hospital.  The  ri.se  in  temperature  several  dajrs  before  death 
cannot  be  aococinted  for  definitely.   There  are  two  possibilities,  a 
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tenniiia]  riae  before  death  that  is  seen  not  infrequently  in  meningitis, 
or  the  development  of  a  pnemnonia. 

Cask  6  (14)<— E.  L.,  white  boy,  7  tnofifht  old,  became  irritable  April  4. 

1919.  He  gradually  grew  wone  and  would  scream  when  touched  or  handled. 
Stiffness  of  his  neck  was  noticed  April  8,  two  days  before  admission  to  the 
hospital. 

Physical  examination  wlien  first  seen  showed  a  conscious  child  with  a  bulg- 
ing fontanel,  retracted  luad  and  stiff  neck,  no  discharge  from  the  nose, 
nonnal  ear  drums,  normal  lungs,  and  paralysis  of  the  right  arm.  Kernig't 
sigii  was  absent.  White  blood  cell  count  was  28.000.  The  spinal  fluid  was 
cloudy.  Gram-negative  bacilli  were  seen  in  the  smears.  Culturally  these  were 
influenza  bacilli.  From  the  lilood  culture  influenza  hacilli  were  obtained  also. 
April  10  it  was  noticed  that  the  paralysis  of  the  right  arm  had  disappeared. 
The  child  gradtialljr  became  worse.  Before  death,  which  occurred  April  17, 
oonvukioiu  set  in  and  an  external  atrabiramt  of  the  right  eye  was  seen. 


Fig.  5.^Temperatttre  Chart  for  Case  12. 


Anatomic  Diagnosis  (Necropsy  5880).  —  Purdeot  cerdirospinat  meningitis, 
communicating  hydrocephalus,  cloudy  swelling  of  the  Iddncys. 

Remarks. — The  ears,  sinuses  and  lui^  were  ncMtnal  while  in  the 
hospital  and  at  necropsy.  Influenza  bacilli  were  obtained  from  the 
spinal  fluid  and  blood  during  life  and  from  the  meninges  and  heart's 
blood  at  necropsy.  The  bacilli  were  pathogenic  for  rabbits. 

Cask  7  (18).— H.  G.,  white  girl,  13  months  old.  became  irritable  and  "'dmnpy" 
Nov.  24,  1919.  No  history  of  vomiting,  convulsions  or  rigidity  was  obtained. 
An  internal  strabtsnros  of  the  left  eye  appeared  November  26,  the  day  before 
the  patient  was  lirouRlit  to  the  hospital. 

Physical  examination  showed  a  conscious,  irritable,  restless  child  that  would 
not  sit  or  stand  as  formerly,  tense  fontanel,  internal  strabismus  of  left  eye. 
no  dischartjc  from  the  nose,  normal  ear  drums,  normal  lunps.  Kcrnig's  sign 
absent.  White  blood  cell  count  was  12,200.  The  spinal  fluid  was  cloudy. 
Gram-negative  bacflli  were  fotmd  in  the  smears.    The  organisms  were 
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B.  influenzae  culturally.  Influenza  bacilli  were  obtained  from  the  blood  culture. 
The  patient  was  taken  home  November  28.  The  child  was  a  private  patient  of 
Dr.  HamtMirger.  He  reported  later  that  she  had  recovered  but  was  com- 
pletely deaf. 

Remarks. — There  is  nothing  in  the  history,  physical  examination, 
or  course  of  the  disease  to  obviate  the  possibility  that  thi-^  ini^dit  have 
been  a  primary  influenzal  meningitis.  The  organism  was  pathogenic  tor 
rabbits. 

Case  8  (19>. — 5.  D.,  white  girl,  2  years  old,  suddenly  developed  fever  and 
irritability  Jan.  13,  1920.  Three  days  later  the  neck  became  stiff.  An  internal 
strabismus  of  tht  left  eye  was  noted  January  18^  the  day  of  admission  to  the 
hospital. 

Physical  examination  on  admission  showed  a  conscious  child  that  would 
answer  questions,  but  had  a  stiff  neck,  internal  strabismus  of  the  left  eye,  no 
discharge  from  the  nose,  normal  ear  drums,  normal  lungs.  Kernig's  sign  was 
present  White  blood  cell  count  was  TXijBOO.   The  spinal  fluid  was  cloudy. 


Fig.  6. — Temperature  Chart  for  Case  19. 


Gram-negative  bacilli  were  seen  In  the  smears.    The  organisms  were 

B,  influenzae  culturally.  Influenza  bacilli  were  obtained  from  the  blood  culture. 
During  the  first  twelve  days  in  the  hospital  the  patient  did  not  seem  very  sick. 
She  would  eat,  move  around  the  bed  and  talk.  Then  she  began  gradually  to 
become  more  ill  until  she  died  February  6.  The  spinal  fluid  became  so  thick 
toward  the  last  that  it  would  not  run  through  the  needle.  No  signs  oi  pneu- 
monia were  made  out  at  any  time.  Six  days  before  death  tiie  right  ear  drum 
became  inflamed.   .\  necropsy  was  not  allowed. 

Remarks.-  TKxi  is  another  example,  as  far  as  can  be  determined, 
of  a  pritnary  influenzal  meningitis.  The  right  ear  drum  became 
inflamed  eleven  days  after  the  patient  came  to  the  hospital,  about  the 
time  she  became  much  worse  and  when  under  less  favorable  conditions 
the  meningitis  might  have  been  recognized  for  the  first  time.  No 
doubt  many  infections  of  the  middle  ear  reported  in  connection  with 
influenzal  meningitis  and  tfiought  of  as  possible  portals  of  entry  have 
occurred  late  in  the  course  of  an  unrecognized  meningitis. 


Digitized  by  Google 


114      AMEKICAX    JOUKXAL   OF   DISEASES   OI-  CillLDREX 

I 

Tliis  clinical  picture  is  well  known.  Xotlniig  further  can  be  gained 
by  reporting  cases  as  they  occur.  The  main  initre^t  is  centered  around  j 
the  quf-tKiii  of  whfthrr  iiiniu'iizal  meningiii>  is  a  primary  *>r  a 
secondary  disease.  Nu  aitcinpt  will  be  made  to  tabulate  all  the  ideas 
on  the  subject  expressed  by  various  workers.  It  seems  they  can  be 
divided  into  three  main  groups.  Under  eadi  o£  these  will  be  given  j 
a  few  specific  references.  , 

DIFFERENT   CONCEPTIONS  REGARDING    NATIJRE  OF  INFLUE.NZAL 

MEM  .Nr.i TIS 

1.  Secondary  to  a  h'cspii\iti)r\  Injection. — Many  clinicians  thought 

and  still  believe  that  B.  injitwnzae  i.>t  the  cause  of  epidemic  uiilueiiza.  ' 
Naturally  these  observers  would  conclude  that  influenial  meningitis  is 
a  complication  of  a  respiratory  infection.  Wollstein  and  Dunn  are 
of  that  opinion.  Flexner  **  said,  ''It  is  probable  that  the  infection  of 
the  meninges  is  always  seoondaiy  to  the  respiratory  infection."  Hill 
and  Packard  stnted  thnt  the  jiortal  of  entry  was  through  the  respira- 
tory tract,  secondary  to  intiuenza. 

2.  Part  of  a  Generalized  Infection. — Dudijeon  and  Adams con- 
sidci  cil  tin-  meningitis  a  part  of  a  metastatic  pyemic  condition.    C  ohcii 

also  thought  tiiat  the  meningitis  was  a  part  of  a  generalizeti  infection.  ' 
He  believed,  however,  that  this  infection  was  caused  by  a  definite 
group  of  organisms  which  he  claimed  differed  from  Pfeiffer's  badllus 
and  called  them  BaciUe  miningite  cMbrospinale  septkhmque. 

3.  A  Primary  Meningitis. — Klinger  hinted  that  influenzal  menin- 
gitis might  be  a  primary  idiopathic  disease  similar  to  epidemic  cerebro 
spinal  meningitis  and  was  so  bold  as  to  suggest  that  the  patients  be 
i'^olrtted  and  that  some  kind  of  di»^infection  be  observed  in  connection 
witli  tbcni.  Nyberg  thout^ht  that  one  of  hi*;  patients  had  a  primary 
influenzal  meningitis  caused  liy  one  of  a  group  of  influenza  bacilli  having 
a  predilection  for  the  meninges. 

The  pathogenesis  of  influenzal  menii^tis  will  not  be  discussed  in 
this  paper  further  than  to  state  that  one's  ideas  in  regard  to  it  might 
vary,  depending  on  whether  it  proves  to  be  a  primary  or  a  secondary 
disease.  Consequently  all  the  e^  idence  possible  has  been  collected  to 
detentiinc  whether  any  definite  conclusions  about  the  latter  question  can 
be  reached. 

INFORMATION   FKOM   HISTORIES  AND   NECROPSIES  | 

Histories. — The  records  of  cases  of  influenzal  meningitis  reported  - 
in  the  literature  and  of  the  twen^-diree  cases  in  my  series  have  been 
analyzed  to  discover  what  evidence  they  may  provide  as  to  the  primary 
or  secondary  nature  of  the  disease.    With  the  exception  of  Neal's ' 
thirty-two  cases,  my  judgment  is  a  large  factor  in  Tables  8  and  9. 
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Observers  reporting  cases  have  gone  out  of  the  way  to  find  some 
precetling  infection  to  which  the  meningitis  might  have  been  secondary. 
This  is  well  Uliistratccl  by  Case  1  in  my  series.  In  certain  instances 
it  is  fairly  evident  that  the  meningitis  was  overlooked  fnr  a  lonjL,'  time, 
ot'len  until  after  an  otitis  media,  an  arthritis,  or  a  pncuinunia  liad 
been  found.  In  some  instances,  the  minority,  however,  tlic  meningeal 
iofection  was  undoubtedly  secondary,  particularly  to  mastoiditis.  Three 
of  Hemry's  patients  who  were  operated  on  for  acute  mastoid  infec- 
tions are  good  examples.  Unfortunately,  two  of  them  have  to  be 
omitted  as  the  meningitis  was  caused  by  two  orfanisms^-honolytic 
streptococci  and  iiiHuenza  bacilli.  Other  examples  of  secondary  infec- 
tions have  been  reported  l)y  Packard  and  Impcratori.  Tn  171 
instances  (Table  8)  it  was  possible  ironi  tiic  lii>tory  and  c()iir>c  of  the 
disease  to  form  some  opinion  as  to  whether  the  meningitis  was  primary 
or  secondary. 

TABLE  8. — Division  of  Osy.  HrvrtRKD  and  Seventy-Onk  Cases,  from  Their 
HisTOMxs,  Into  Possible  Primaky  and  Possiate  SsooMDAay  Ikfbctioms 

Number        SlUMiber        Nimib.  r      ivrOnt,      Per  Cent. 


Atitltority  CoMS  IMlBUY  Svcoiuiary  in-lmary  Secondary 

RiTere                                         tZ                \t                •  74  26 

Seal.                                                          U               »  7»  S« 

Attotbcn.   uc             M            w  7«  us 


Totals   ITl  12T  44  'i  2C 


Necropsies. — ^Bronchopneumonia  was  found  in  the  majority  of  the 
cases  at  necropsy.  Immediately  the  question  arises  as  to  whether  the 
pneumonia  was  complicating  the  meningitis  or  vice  versa.  Bertini  " 
and  Davis  **  state  that  they  could  not  be  certain  whether  the  pneumonia 
antedated  the  meningitis  in  their  cases  or  not.  Giese,*"  in  reporting  a 
case  of  influenzal  meningitis,  said  that  tlie  meningitis  was  primary  and 
that  the  slight  pneumonia  present  was  secondary.  Torrey'*''  and 
Tobler  **  suggested  that  the  influenza  bacilli  pass  fr<mi  the  co^brospinal 
space  into  the  circulation,  giving  rise  to  secondary  infections  in  other 
organs.  It  is  also  possible  that  some  of  the  pneumonia  in  these  cases  is 
caused  by  pneumococci  or  streptococci,  similar  to  that  occurring  in 
children  with  dysentery  or  severe  diarrheas.  Christiansen  and  Kristen- 
sen  reported  that  they  recovered  from  the  nieninfjes  of  a  patient 
dead  of  iutlueiizal  meningitis  a  pure  culture  of  inllueiua  bacilli  and 
from  the  pneumonic  coasolidation  in  the  lungs  a  pure  culture  of 
pneumococd.  From  two  of  my  patients  (Nos,  6  and  8)  evidence  was 
obtained  that  other  bacteria  might  cause  some  of  the  complications 
found  at  necropsy.  These  patients  had  bronchopneumonia  in  addition 
to  a  meningitis.  A  pure  culture  of  influenza  bacilli  was  obtained  from 
the  meninges  of  both  cases,  while  from  the  heart's  blood  of  one  case 
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a  pure  culture  of  a  Type  IV  pneuinoooccus  was  recovered  and  from 
the  heart's  blood  of  the  otlier  a  pure  culture  of  a  Type  II  pneumococcus 
was  recovered.  Unfortunately,  cultures  from  the  lungs  were  not  made 
or  the  results  were  not  recorded. 

Necropsies  were  obtained  in  twelve  of  the  twenty-two  fatal  cases 
in  my  series.  In  three  of  these  twelve,  25  per  cent.,  meningitis  alone 
was  found.  The  ears,  sinuses,  and  lungs  were  normal.  If  there  was 
a  primary  focus,  it  was  overlooked  or  it  had  healed.  The  patients  had 
been  side  deven,  thirteen  and  thirQr-three  days,  respecti\ cly.  From 
the  literature  records  of  seventy-one  necropsies,  many  of  which  were 
partial,  have  been  examined.  Often  the  findings  in  the  brain  were  given 
without  stating  whether  the  other  ttrgans  were  nornial  or  not  examined. 
In  spite  of  the-e  dirticulties.  however,  records  of  ten  cases  were  seen  in 
which  a  meningitis  alone  was  found.   The  number  of  possible  primary 

TABLE  9.— Tbb  Number  of  Possible  Primarv  C.\sks  of  ImfUWIZAL 
Mbiokcitis  as  DnwiuifBO  av  Seventy-Oms 


Ko.OiMi  Nflcropay  lliidintt  Far  Cent. 

10     Mentaffltto  ■tow   11 

1      MfDiogltft,  poftOBMl  fluid  Fontaincf)  B.  Influenzae,  blood  culture  sterile, 
lungs,  can,  and  alnusM  normal 

1     MenlniritiR,  pCTitonltIs  (B.  InflucnzHe),  blood  culture  •terlle.  luags  normal 

t      Mnmi^'MU,  lungs  noriual 

t     Meniugitis.  lungs  and  ears  normal   S7 

S     Iteolngitls,  otltli  media 

1  Meningitis,  pericarditis,  CDdoearditia 

2  Menlncttla.  arttiritia 

1     Meolncttia,  broodiopDcumonIa  (pure  culture  pneumococcus) 
i    Manlngltla,  •man  patcbea  of  braacliopiMiiiiuMiia  wbieb  in  aooie  inataaaaa  waa 
imtMted  aa  Mac  Meondatjr 

19  VbUI  poMlMa  ptHmtxt  eaaaa   41 


cases  of  influenzal  meningitis  observed  at  necropsy  are  listed  in  Table  9. 
If  these  figures  are  correct,  it  would  be  ea^  to  assume  that  many  more 
were  primary  also,  the  pneumonia  and  oAer  pathologic  lesions  compli- 
eating  tiie  meningitis. 

Possibility  of  Spread  by  Carriers. — So  few  cases  of  influenzal 
meningitis  occur  that  it  is  impossible  to  show  that  the  disease  is  spread 
by  contact.  There  are  tacts,  however,  that  might  make  one  think  that 
it  is  spread  by  carriers.  Many  observers  report  several  case-?  occurring 
within  a  .short  time  of  each  other.  Hill  and  Packard  saw  four  cases 
in  six  months.  Henry  *^  observed  at  least  five  cases  in  1910.  In 
Dr.  Rowland's  clinic  seven  cases  were  seen  in  one  year.  Simon  and 
Aine,*^  in  reporting  five  cases,  t^ak  of  tfion  as  a  little  epidemic  of 
influenzal  meningitis.  Davis  "  reported  that  twins  5  days  old  became 
ill  at  the  same  time,  one  died  on  the  ninth  day.  the  other  on  the  twelfth. 
At  the  necropsy  the  first  one  was  found  to  have  had  an  influenzal  menin- 
gitis. No  lumbar  puncture  or  necrop^  was  made  in  the  second  case. 
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Atthoni^  Uiere  may  be  some  doubt  about  the  second  child  havinn^  a 
meningitis,  y«t  it  ia  reasooable.to  suppose  diat  it  did,  as  it  became  ill  at 

the  same  time  and  ran  a  course  similar  to  the  other.  Davis  "  also 
reported  two  cases  of  influenzal  meningitis  that  occurred  in  a  small 
institution  of  about  fourteen  inmates.  The  second  child  became  ill 
two  weeks  after  the  death  of  the  first.  While  not  convincing,  the 
evidence  is  at  least  suggestive  that  influenzal  meningiiis  is  a  carrier- 
borne  disease. 

incubation  Period. — Enough  information  is  not  available  to  draw 
any  conclusions  in  regard  to  the  length  of  the  incubation  period.  In 
the  case  of  Davis'  twins,  however,  one  can  be  certain  that  the  incubation 
period  was  not  longer  than  five  days. 

Yearly  InHdenee  of  Infiuetmal  MemngiHs,— Jordan*^  and  NeaP 
have  commented  on  the  fact  that  there  was  no  great  increase  in  influ- 

TABLE  10.— Ybasly  Inciinoicr  of  Two  Hundred  and  Thrss  Cases  or 

Influenzal  MsNiifGins 
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enzal  meningitis  during  and  after  the  pandemic  of  intluenza  in  1918. 
Tlii.s  wai>  used  to  show  tliat  there  is  no  deiiaiie  relationship  between 
the  etiology  of  the  two  diseases.  Table  10  and  Figure  7  give  the 
inddenoe  of  influenzal  meningitis  by  yrars  in  203  instances  where  the 
year  was  stated  or  could  be  approximated. 

Regardless  of  tiie  etiology  of  epidemic  influenza  it  would  be  diflicult 
for  one  to  deny  an  increased  prevalence  of  B.  influenzae  during  the 
last  pandemic  of  that  disease.  With  thic  increased  prevnlence  of 
influenza  baciHi  and  with  m)  much  disease  of  the  respiratory  tract  there 
should  have  been  a  decided  increase  in  the  imiuber  of  ca.ses  of  influenzal 
meningitis  if  the  ordinary  respiratory  strains  oi  B.  influenzae  were  the 
usual  cause  of  the  latter  disease.  From  Table  10  and  Figure  7  it  is 
evident  that  there  was  no  marked  general  rise  in  the  number  of  cases. 
In  Chicago,  according  to  Jordan  *^  and  Davis,*'  there  was  practically 
no  influenzal  meningitis.  In  New  York,  according  to  Neal,'  only  one 


Digitized  by  Google 


118     AMERICAS   JOURNAL   OF  DJ6EA:>LS   OF  CHILDREN 

case  occurred  during  the  epidemic  of  influenza  in  the  autumn  of  1918. 
There  was,  however,  a  slight  rise  in  the  number  of  cases  for  191^ 
1917,  1918  and  1919.  In  Baltimore,  on  the  other  band,  there  was  a 
decided  incrca^c  during  1917.  1918.  1919  and  1920  i  Fig.  7).  In  spite 
of  this  increase  in  the  number  of  cases,  no  definite  relationship  between 


Fir.  7. — The  iinhroken  line  shows  the  yearly  iiiridence  of  20.1  cases  of 
iiiHucnzal  meningitis.  The  lower  level  of  the  sliaded  areas  represents  the 
number  of  cases  that  were  stated  as  occurring  in  that  year,  the  tti»per  level 
represents  the  above  cases  plus  the  ones  in  which  the  year  of  occurrence  was 

approximated.  ,  yearly  incidence  in  Chicago  of  cases  seen  by  Davis; 

  yearly  incidence  of  Rivers'  cases  in  Baltimore;  xxxx,  yearly  Inci- 
dence of  Neal's  cases  in  New  York  City. 

influenza  and  influenzal  meningitis  can  be  discovered  as  the  majority 

of  the  cases  of  the  latter  disease  did  not  occur  during  the  epidemics 
of  the  former.   All  one  can  say  is  that  in  different  localities  there  is 

a  fluctuation  in  the  nnmber  of  cases  of  influenzal  menini^iti-^  from  year 
to  year  and  that  this  fluctuation  is  not  dependent  on  epidemic  influenza. 
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The  year  of  occurrence  can  be  approximately  stated  in  203  instances  of 
influaual  meningitis  (Table  10  ftnd  Fig.  7).  The  striking  thing  is  that 
the  greatest  nundser  in  one  year  was  in  1910  when  the  world  was 
exceptionally  free  of  epidemic  and  interepidemic  influenza."  A  possible 
explanation  for  this  will  be  apparent  when  the  biologic  and  the  serologic 
reactions  of  the  meningitic  and  respiratory  strains  of  B,  infiuetuae  are 
compared. 

Seasotuil  huidcHie  of  Influenzal  Meningitis — The  month  of 
occurrence  of  the  cases  of  influenzal  meningitis  was  stated  in  126 
instances.  Most  of  them  were  in  October,  November,  December  and 
January  (Fig.  8).  In  Baltimore  paeumonia  is  more  prevalent  after 
Christmas,  while  influental  menitigitis  (Fig.  8)  occurs  more  frequently 
during  the  months  just  before  Christmas,  prior  to  the  pneumonia  season. 
In  New  York  the  majority  of  Neal's  *  cases  occurred  also  (hiring  the 
months  of  October,  November,  aiid  Decemljer  (Fig.  8),  Holt**  has 
pointed  out  tliaf  in  New  York  the  curve  of  tuberculous  meningitis, 
plotte*!  by  montJis,  follows  the  cur\e  of  deaths  from  pneumonia 
(Fig.  8).  The  peaks  of  these  curves  come  well  after  Christmas,  in 
Mardi  and  April.  The  etiology  of  tuberculous  meningitis  cannot  be 
confused  witfi  ^taX  of  ordinary  pneumonia.  Hdt  suggested  that  the 
curves  parallel  each  other  because  acute  respiratory  diseases  cause  an 
exacerbation  and  a  dissemination  of  tuberculosis.  On  the  otiier  hand, 
the  curve  of  influenzal  meningitis,  wliich  has  l>een  considered  by  many 
to  be  secondary  tn  acute  respiratory  infections,  does  not  follow  the 
curve  of  deaths  from  pneumonias  as  closely  as  does  tuberculous  menin' 
gitis  (Fig.  8). 

Biologic  and  Serologic  Reactions  of  Different  Inftuensa  Bacilli.^ 
If  influenzal  meningitis  be  a  primary  disease  in  most  instances,  one 
would  expect  to  find  a  dose  relationship  culturally  and  serologically 
between  the  strains  producing  it.  Povitsky  and  Denny  demonstrated 
diat  four  of  seven  meningitic  strains  were  identical  by  absorption  of 
agghitinin  tesf;.  Rivers  and  Kohn,*  working  with  thirteen  strains  of 
iiithienza  bacilli  isolated  from  the  meninges  or  the  spinal  du'uh  of 
patients  with  inlluen/al  meningitis.,  showed  that  eleven  were  alike 
culturally.  These  eleven  strains  were  closely  allied,  as  shown  by 
agglutination  tests.  By  absorption  of  the  agglutinin  test  two  main 
groups  were  found:  Group  I  of  seven  strains;  Group  H  of  three 
strains,  an  intermediate  group  of  one  strain.  At  that  time  four  blood 
culture  strains  isolated  from  children  with  pneumonia  following 
influenza  were  studied  also.  These  were  found  to  he  different  from 
each  other  and  from  the  meningitic  strninv.  Since  ilie  publication  of 
that  paper  two  more  meningitic  strains  have  been  studied,  one  ot  which 
fell  into  Group  1.  the  other  was  identical  with  none  of  tlie  other  strains. 
This  grouping  of  the  meningitic  strains  is  especially  marked  in  dtstinc- 
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tion  to  the  apparent  heterogeneity  of  the  respiratory  strains  as  shown 
by  Valentine  and  Cooper,**  Povitsky  and  Denny,**  Chesn^,*'  and 

others. 

I  have  compared  the  meningitic  strains  with  fourteen  re'^piratory 
ones  other  than  the  four  hloixl  culture  strains  already  mentioned.  In 
no  instance  was  any  one  of  the  respiratory  strains  identical  with  the 
meningitic  strains  serologically,  even  when  tlicy  had  similar  cultoral 
diaracteristics.  If  influenzal  meningitis  proves  to  be  a  carrier-borne 


Fig.  8.— A.  xxxic,  seasonal  incidence  of  deaths  from  pneumonia  in  New 

York  City  fnr  one  year.  ,  .seasonal  incidence  of  218  cases  of  tulicrcu- 

lous  meningitis  in  New  York  City.   ,  seasonal  incidence,  of  thirty-five 

cases  of  influenzal  meningitis  in  New  York  City.  The  two  upper  curves  were 
copied  Irom  Holt.**    The  lower  rnrvc  was  plotted  from  Neal's  '  figures. 

B.   ,  seasonal  incidence  of  126  cases  of  influenzal  meningitis. 

 k  seasonal  incidence  of  Rivers*  twenty-three  cases  of  inflaenxal 

meningitis. 

disease,  however,  meningitic  strains  will  be  found  eventaaily  in  tluroat 
cultures.  In  all,  fifteen  meningitic  strains  have  been  studied,  ei^^t  of 
whidi  were  in  Group  I,  three  in  Group  II,  one  intermediate,  and  three 

heterogeneous  strains.  Of  eighteen  respiratory  strains  none  was  fourfd 
identical  with  the  meningitic  strains.  These  results  are  summarised 
in  Table  11. 
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From  four  of  the  pstieiits  with  a  meniqgitis  blood  culture  strains 
were  obtained  and  studied  also.  These  were  found  to  be  identical  with 
tlie  corresponding  meningeal  strains.  This  is  contrary  to  the  findings  of 

Anderson  and  Schultz,"*  who  reported  tliat  the  meningeal  and  tlie  blood 
culture  strains  from  the  same  patient  were  different  immunologically. 

The  fact  that  most  of  the  meningitic  strains  of  B.  influenzae  are 
different  from  the  respiratory  ones  probably  accounts  for  the  absence 
of  a  marked  inarease  in  the  prevalence  of  hiflneiual  meningitis  during 
the  pandemic  of  influenza  when  influenza  bacilli  were  plentiful  in 
diseased  respiratory  tracts. 

Relative  Pathagcnii  Uy  of  Meningeal  and  Respiratory  Siraiiu,'^ 
Cohen,**  and  Cohen  and  Fitzgerald  *"  were  among  the  first  to  suggest 
that  B.  infiuensae  from  patients  with  meningitis  differed  from  ordinary 

T.ABLE    11. — SUMMARV    OF    THfc    BlULOClC    ANB    THE    SeSOLOCIC    REACTIONS  OF 

FmsKK  MBNiNcmc  and  Eighteen  RBSPiBAiOBy  StiAiNS 

OF  B.  Influenzae 


Groups  Determined  hj 
Blotosfe  BeMtioiw                           AbsonHton  Teits 
 ^  -  >  


No.  Stratoi  Nitrnte  Indo4  Group  loter-  Group 

Mcatofltie  BMluetfoii  Fminatloii  QloeoN  X7I0M  Maltoie      I  nwiiKtt  II 

S  +  +  +  + 

I  +  +  +  +  + 

S  +  +  +  +  __  —  + 

1  +  ^  +  4.  ^        ^  ^ 

1  *■  +  +  —  —         —  —  — 


I  +  + 
Braplntoirr 

7  +  +  +  + 

4  +  +  +  — 

»  +  —  +  + 

I  +  —  +  + 

I  +  -  +  - 


io'licHHc  nitrate*,  nrc  n<liieed  aod  Indol  is  loriucd:  —  indlcat«t  the  oi>pr<>8it<>  Uaeier  the 
'ucnn)  ^  inillcatog  aciil  If:  iormed  without  gwt;  —  IndlcatM  neither  add  nor  khs  1>  torro«d. 
Under  srouplnc  +  Indicates  into  which  croup  the  straiiu  fall;  —  lJuUeatee  that  th«  itraia* 
do  not  Moaff  lo  tiiat  noop. 


respiratory  influenza  bacilli.  They  based  tlieir  conclusions  on  results  of 
agglutination  tests,  protection  experiments,  and  on  the  fact  that  the 
meningitic  strains  were  highly  pathogenic  for  rablMts.  Woltstein,^ 
from  her  studies  conduded  that  respiratory  and  meningeal  strains  of 
B,  infiumtoe  were  more  or  less  identical  culturally  and  inununologically, 
varying  only  in  virulence.*"  She  "  has  shown  conclusively,  however, 
that  there  is  a  (h'fTcrence  between  the  two  fffonps  in  the  pathogenicity 
for  rabbits.  Of  seventy  respiratory  strains  (*nly  four  were  pathogenic 
for  rabbits,  while  eight  of  nine  meningitic  strains  were  pathogenic 
Davis  *-  failed  to  find  any  difference  in  the  virulence  of  respiratory  and 
meningeal  strains.  Other  observers  have  usually  found  the  meningeal- 
strains  pathogenic  for  small  animals,  especially  rabbits.  Henry*' 
isolated  from  one  of  his  patients  with  influenzal  meningitis  a  bacillus 
that  was  nonpathogenic  for  laboratory  animals.  }h  '  (ained  pathogenic 
bacilli*  however,  from  some  of  his  other  patients.  Ttie  nonpathogenic 
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ocgatiimi  was  isolated  from  a  patient  with  a  meningitis  foUowing  a 

mastoiditis  for  which  an  operation  was  done.  At  the  necropsy  the 
meningitis  was  localized  mostly  at  the  base  and  on  the  side  of  the  brain 
near  the  site  of  o|)eral!on.  Perliaps  this  was  an  instance  of  a  secondary 
meningitis  produced  by  an  onlinary  respiratory  strain  o{  B.  inflnciicoc. 
In  tliat  event  the  bacillus  would  be  expected  to  have  ihe  pathogenicity 
as  wdl  as  the  serologic  reactions  of  an  ordinary  respiratory  strain. 
I  have  tested  the  pathogenicity  of  five  meningeal  strains  and  found  that 
all  of  them«  when  first  isoteted,  killed  rabbits  in  small  intiavenous 
doses.  The  few  respiratory  strains  so  far  tested  have  failed  to  do  so. 

The  facts  in  this  paper  are  not  prcsoited  as  conchisive  evi<knce 
that  influenzal  meningitis  in  the  majority  of  instances  is  a  primary 
disease.  They  are  suggestive  enough,  however,  to  indicate  tint  sudi 
may  be  the  case  and  to  show  how  the  disease  should  be  thought  of 
and  studied  in  the  future.  The  idea  that  it  is  a  primary  disease  caused 
by  the  special  group  of  B.  infiueticae  does  not  exclude  the  possibility  that 
it  may  at  tinies  be  secondary  and  produced  by  ordinary  respiratory 
strains  of  intlucnza  bacilli,  nor  does  it  exclude  the  possibility  that  the 
meningitic  strains  may  occaiiionally  produce  diseases  other  than 
meningitis. 

Treatmente  of  various  kinds  have  been  used,  but  as  far  as  can  be 
determined  none  has  acoomplbhed  much.  Even  the  serum  ^*  produced 
by  Wollstein  has  not  given  the  results  expected.'^  It  may  be,  since 
more  is  now  known,  of  the  biologic  and  the  serologic  reactions  of 
meningitic  strains  of  influenza  bacilli,  that  a  better  treatment  serum  can 
be  produced. 

The  records  of  197  cases  of  influenzal  meningitis  have  been  reviewed 
and  twenty-three  new  cases  are  reported. 

Influenzal  meningitis  is  a  disease  of  infancy,  79  per  cent  of  ca^ 
occurring  in  patients  uiuler  2  years  of  age. 

The  mortality  in  220  cases  was  92  per  cent.  Of  the  seventeen 
patients  who  recovered  twelve  were ,2  years  of  age  or  older. 

Tliere  is  no  typical  clinical  picture  of  influenzal  meningitis.  Many 
cases  are  probably  overlooked. 

There  is  usually  a  [Kjlyntorphonuclear  leukocytosis. 

From  llie  case  records  it  is  possible  to  say  that  the  meningitis  might 
have  been  primary  in  the  majority  of  instances. 

Influemal  meningitis  is  probably  a  carrier-borne  disease. 

The  seasonal  and  yearly  incidence  of  influenzal  meningitis  and  of 
epidemic  influenza  and  pneumonia  do  not  coincide 

The  meningitic  strains  of  influenza  bacilli  are  closely  allied  to  each 
other  and  differ  from  the  ordinary  respiratory  strains  of  B.  infiuensae. 
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parttcalarly  in  their  serologic  reactions  and  in  their  pathogenicity  for 
rabbits. 

CONCLUSIONS 

Influenxat  meningitis  appears  to  be  in  most  instances  a  primary 
disease  producer!  by  n  ^oup  of  influenza  bacilli  which  are  dosely  allied 
culturally  and  serologically.'^  , 


BIBLIOGRAPHY 

1.  Dunn.  C  H.:  Am.  J.  Dis.  Child.  1:95  (Jan.)  1911. 

2.  Neal.  J.  B.:  Arcb.  Pediat  S8:l.  1921. 

3.  Rivers.  T.  M..  and  Kohn,  L.  A.:  J.  Exper.  M.  U»477,  1921. 

4.  Fraenkcl.  E.:  Zischr.  f.  Hvj;.  27:315,  1898. 

5.  Slawyk:  Ztschr.  f.  Hyg.  12:443.  1899. 

6.  Meanier.  H.:  Compt.  rfod.  Soe.  de  biol.  IS: 5,  1900. 

7.  Trailescu,  I:  Spitalul  Rev.  Med.  21:474.  1901. 

8.  Langer,  J.:  Jabrb.  f.  Kindcrh.  5S:91,  1901, 

9.  Dubois :  These  de  Paris,  Nov.  27,  1902.  No.  49.  Cited  by  Adams:  Arch. 
Pediat.  24:721.  1907. 

10.  Ghon,  A.:  Wicn,  Win.  Wclmschr.  15:667.  1902 

11.  Cagnetto,  G.:  Atti  d.  Reale  last.  Veneto  6S:  Pt.  2.  397,  1903. 

12.  Costinesco:  Congress  InternaL  d.  Med.,  1903,  Pediat.  Sec.  p.  967. 

13.  Mva.  G. :  Gaz.  d.  'Osp.  24:268,  1903. 

14.  Mya;   Riv.  din.  Pediat.  1:465,  \m. 

15.  Thomesco  and  Grascoski:  Bull,  de  la  Soc.  dcs  Sc.  Med.  de  Bucharest, 
1904.  Na  ^  Abstracted:  R^.  netirol.  1S:44.  190$. 

16.  Jutulell.  I.:  Jahrb.  f,  Kmderh.  59:777, 

17.  Berttni.  E.:  Riv.  clin.  Pediat.  2:673,  1904. 

18.  Cattaneo,  C:  Rend.  d.  Assn.  med.-chiT.  di  Parma  9il\S,  1905.  Abstr. 
Centralbl.  f.  Bakteriol.  (Ret.)  S9:4SS,  1907. 

19.  Simon.  G.  L. :  Rev.  nutis.  d.  mal  dc  I'cnf.  22:271,  1905. 

20.  Dudgeon.  L.  S..  and  Adams.  I    I      Lancet  S:ti84,  1907. 

21.  Sprigg.  W.  M.:  Am.  J.  Obst.  58:467.  1907. 

22.  Douglas.  J.  Sh.  C:  Lancet  1:86.  1907. 

23.  Saathoff:  Miinchen.  med.  Wchnschr.  54:2220.  1907. 

24.  Adams,  S.  S.:  Arch.  Pediat.  24:721,  1907. 

25.  Betitt,  C  A.,  and  Frye,  M.  J.:  Wrmian's  M.  J.  1S:73,  1908. 

26.  McDonald.  S. :  J.  Path,  &  Bacteri  '   12:442,  1908. 

27.  Uymaoson.  A.:  New  York  M.  J.  »0:1268.  1909. 

28.  Cohen:  Ann.  de  llnst  Pasteur  18:273,  1909. 

29.  Cohoe.  B.  A.:  Am.  J.  M.  Sc.  127:74.  1909. 

30.  Davis.  D.  J.:  Arch.  Int.  Med.  4:323  (Sept.)  1909. 

31.  Simon  and  .\ine :   Semainc  iin'-d.  30:513,  1910. 

32.  .^imon.  G.:   Monatsclir,  f  Kinderh.  9:549,  1910. 

33.  Batten.  F.  E.:  Lancet  1:1677,  1910. 

34.  Agcr.  L.  C.  and  Averv.  O.  T.:  Arch.  P.-liat  27:284.  1910. 

35.  Ritchie,  J.:  J.  Path.  &  Bacteriol.  14:615.  1910. 

36.  Sayce,  O.  A.:  Australian  M.  J.  16:25.  1911. 

37.  Clemen^;.  J.  R.,  an<l  Could,  C.  W.  :   .-\rdi.  Pcliat.  28:210.  1911. 

38.  Rhea,  L.  J.:  Arch.  Int.  Med.  8:133  (July)  1911. 

39.  Prasek,  E..  and  Zatelli,  T.:  Wien.  klin.  Wchnschr.  14:932,  1911. 

40.  Wollstein.  M.:  Am.  T  Div  Child.  1:42  Han  )  m\. 

41.  Brem.  W.  V..  and  Zeiler.  A.  H.:  Am.  J.  Dis.  Child.  1:417  (June)  1911. 

42.  Davis.  D.  J.:  Am.  J.  Dis.  Child.  1:249  (March)  1911. 

4.1.  Jundell,  I.:  Hygiea  Medictnsk  och  Farmaceutisk  Minadsskrift  74:326, 
1912. 

44.  Klinger,  R.:  Cor.-Bl.  f.  scbweiz  Avrzw  42:12,^9,  1912. 

45.  Henry,  H.:  J.  Path.  &  Bacteriol.  17:174.  1912. 

46.  Giese,  H.:  Ugesk.  f,  Lsgcr  75:621.  1913. 


Digitized  by  Google 


124     AMERICAN  JOURSAL  OF  DISEASES  Of  CHILDREN 


47.  Ducrot:  Rev.  Med.  de  la  Franche-comite  21:19S,  1913. 

48.  Grasty,  T.  S.  D.:  Am.  J.  Obst.  •7:1031,  1913. 

49.  Ross,  A.,  and  Moore,  A.  E.:  Brit.  M.  J.  «:1056.  1913. 

50.  Siiillman.  P..  and  lU-iu-di,  J.:   Province  med.  24:4.11  irJl3. 

51.  WoIIstein,  M. :  Tr.  Fifteenth  Intcriiat.  Congr.  Hyg.  and  Detnog.  2:57, 
1913. 

52.  .Atkinson,  E.:  M.  J.  Australia  1:421,  1914. 

53.  Tebbutt,  A.  H.:  M.  J.  Australia  1:415.  1914. 

54.  Nyherg,  C:  Fin.ska  Lak.-Sallsk.  Handl.  57:1369,  1915. 

55.  Ely.  F.  A.,  and  Wcing.irt.  J.;   J.  Iowa  State  M.  S.  «:391,  1915. 

56.  Imperatori,  C.  I.:   LarynKuscupc  25:580,  1915. 

57.  Clcland.  J.  B.,  and  Ferguson.  K  W      M.  J.  Australia  1:3«,  1915. 

58.  Brown.  A  r  Canad.  M.       1.  5:1077.  1915. 

59.  Boland,  C.  V.;  Lancet  2:704.  1915. 

60.  Hill,  R.  B.,  and  Packard,  R.  J.:   Lancet-l  Iiiiic  113:723,  1915. 

61.  Aaser,  E. :  Tids>kr.  f.  d.  norskc  Lrt-Ref-.r.  36:. ^^3. 

62.  Packard,  F.  K. ;   Amu  Ulol.,  Kliin.d   &  Laryngol.  25:7U<>,  1916. 

63.  Moody,  E.  E.:  J.  Missouri  State  M  A.  ll'.m.  1916. 

64.  Williams,  E.  H.:  New  Zealand  M   I.  15:48.  1916. 

65.  Torrey,  R.  G.:  Am.  J.  M.  Sc.  152:403,  1916. 

66.  Bhat.  K.  S.:  Lancet  2:384.  1917. 

67.  ToMer.  W. :   Cor.-Bl.  f.  schweiz.  Acrzie  47:881.  1917. 

68.  Lacy.  G.  R. ;  J.  Lab.  &  Clin.  M.  4:2.  55,  1918. 

69.  Hills.  R.:  New  York  M.  J.  107:345.  1918. 

70.  Albert,  H.,  and  Kelman,  S.:  J.  Infect.  Dis.  25:433,  1919. 

71.  Johnson,  C  K.:  Arch.  Pciiiat.  26:82,  1919. 

72.  Dunn.  C.  II.:   Pediatrics  2:547.  1920. 

7.1  .'^tonc.  C.  T.:  Texas  State  T.  M.  15:318.  1920. 

74.  Litchfield.  W.  F.:  M.  J.  Australia  1:104.  1920. 

75.  Christiansen,  M.,  and  Kristcnsen,  M.:   Ugesk.  t.  L.Tgcr  82:551,  1921. 

76.  FinkeUteia,  H.:  Lehrbuch  der  Siuglingskrankh.,  Ed.  ^  Berlin,  1921, 

p.  571. 

77.  Abt,  I.  A.,  and  Tnnipeer.  1.  H. :  Am.  f.  l  -i  Child.  21:444  (Nov.)  1921. 
*     78.  Rivers.  T.  M.:   Bull.  Johns  Hopkins  Hosp  30:129.  1919. 

79.  Rivers.  T.  M. :  J.  A.  M.  A.  75:1495  (Xov.  27)  1920. 

80.  Flexner,  S.:  J.  A.  M.  A.  67:16  (July  3)  1911. 

81.  Jordan.  E  O  :  J  A  M.  A.  74:623  (Feb.  28)  1920. 

82.  Personal  Communication. 

83.  Jordan,  E.  O. :   Interepidemic  Influenza.  De  Lamar  Lecture,  School  of 

Hygiene,  Johns  Hopkins  University,  Jan.  31,  1922. 

84.  Holt.  L.  E.:  Am.  J.  Dis.  Child.  1:26  (Jan.)  1911. 

85.  Povitsky.  O.  R..  and  Denny,  H.  T.:  J.  Immimol.  6:65.  !''J1. 

86.  Valentine,  E.,  and  Cooper,  G.  M.:  J.  Immunol.  4:359,  1919. 

87.  Chesney,  A.  M. :  J.  Infect.  Dis.  29:132.  1921. 

88.  Anderson.  R.  A.,  and  Schultz,  O.  T.:  J.  E.xper.  M.  22:653.  1921 

89.  Cohen,  Ch..  and  Fitzgerald,  J.  G.:  Centralbl.  f.  Baktcriol.  54:464,  1910. 

90.  Wollsteifi,  M.:  J.  Expcr.  M.  »:44S.  1915. 

91.  WoIIstein.  M.:    J    Kxper.  M.  14:7.'.  1^11. 

92.  After  tlie  completion  of  this  paper  Dr.  I.  H.  £rb  furnished  information 
concerning  nine  cases  of  influenzal  meningitis  observed  in  the  Hospital  for 

.'sick  Cliildrcn  in  Toronli^  in  the  last  two  and  one-half  year?.  Of  the  nine 
patients  seven  were  un<ler  2  years  of  age.  One  case  occurred  in  September 
and  three  cases  in  Nnvendier.  1919;  one  in  November  and  one  in  December, 
1920;  twii  in  .November  and  otic  in  December.  1921.  The  mnrtality  was  100 
per  cent.  A  necropsy  was  obtained  in  every  in:>tance  and  the  meningitis  was 
considered  to  have  been  primary  in  four  of  the  nine  patients,  44  per  cent. 


Digitized  by  Google 


STUDIES  OF  NEPHRITIS  IN  CHILDREN 


i.    NEi'UKOSlS  * 

HERMAN  SCHWARZ,  M.D.,  and  JEROME  L.  KOHN,  M.D. 

MEW  VOBK 

l)uniig  the  past  tliree  yean>  we  have  had  the  Dppuii unity  ot  study- 
ing about  sixty  cases  of  kidney  disease  in  children.  According  lu  the 
clinical  findings  tliese  ca&es  seem  to  have  fallen  into  four  groups.  By 
means  of  laboratory  data  we  have  endeavored  to  strengthen  this  classic 
licatioii  so  as  to  make  it  useful  from  a  diagnostic  and  therapeutic 
standpoint : 

Group  I  comprises  cases  which  began  either  without  apparent  cause, 
in  children  seemingly  in  perfect  liealth,  or  in  whi^  the  mother  had, 
perhaps;  noticed  tliat  the  child  was  pale.  There  was  little  or  no  eleva- 
tion of  temperature  and  apparently  no  accompanying  disease.  I'.dema 
of  tlie  face  or  legs  first  appearal.  It  spread  rapidly  to  ilie  remainder 
of  the  hody.  Tlie  edema  was  very  persistent,  or  if  it  (Hd  (hsappear  it 
showed  a  decided  tendency  lo  recur.  There  was  no  hematuria  but  the 
tirine,  at  times,  was  dinufu^ed  in  quantity  and  always  contained  large 
quantities  of  albumin.  The  edema  was  the  outstan^ng  feature.  The 
duration  of  the  disease  was  months  or  years,  and  tiie  patient  showed  no 
tendency  to  get  well.  This  malady  is  known  in  the  earlier  literature  as 
nephritis  parenchymatosa  and  has  more  recently  been  termed  nephrosis 
by  Volhard  *  fathers  have  used  the  terms  nephropathia  epithalialis, 
ncphropathia  tubularis  and  epithelial  uephnois. 

Group  H  comprises  cases  whicli  began  acutely  with  or  without  an 
accompanying  acute  disease,  often  witli  temperature  elevation  and  with 
or  without  edema,  the  edema  usually  beti^  not  extensive,  often  localized 
to  the  face,  or  to  the  face  and  the  extremities,  and  never  very  persistent. 
Hematuria  was  a  common  symptom.  The  cases  usually  lasted  a  iew 
weeks;  occasionally  they  became  subacute  and  the  symptoms  would 
continue  a  few  months,  or  become  chronic  and  extend  for  years,  Ca<es 
of  this  type  are  Icnown  in  the  literature  as  acute  nephritis,  acute  hcnmr- 
rha^ic  nephritis  or  acute  glomerulonephritis.  When  chronic,  they  are 
ternietl  chronic  glonierulonepiiritis. 

Group  III  comprises  cases  observed  in  private  practice  for  a  period 
of  months  or  years  accompanied  by  an  occasional  acute  stage,  but  with 
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none  of  the  outward  signs  usually  seen  in  kidney  disease^  such  as  edema, 
hematuria  or  high  blood  pressure.  Th^  are  the  cases  tenned  by 
Heubna  '  "paedonq»hritis." 

Group  IV  cnmpr;>^e^  ca<?e<;  charactenTied  by  marked  pallor,  lieadache, 
vomiting,  polyuria,  high  blood  pressure,  retinitis,  convulsions  and  dcatli. 
The  entire  duration  of  tlic  disease  was  about  one  year.  Ca*>es  of  this 
description  are  simibr  to  the  contracted  kidney,  or  nepliritis  with  hyper- 
tension of  the  adult 

GROUP    I  :    THE  NEPHROSES 

The  fnA  group  to  be  discussed  is  the  nephroses.  These  are  so 
nanied  by  X'olliard  '  and  in  most  nf  mir  textbooks  they  are  termed 
"nephritis  parench\ niat(vsa.  "  We  use  this  term  strictly  in  a  clinical 
sense,  not  having  had  the  opportunity  to  verify  or  to  classify  these  cases 

TABLE  Iv— Possiau  Rsmovs  Enouwic  FAcvois 


Ko.  C»8f9        Years  Ago 
1  T 
i  « 


TABLE  2.— Recknt  Possible  Eholocic  Factok 


OtM  DtoHae                    No.  0>a«8  When 

5     Tonsillftl*   1  Six  wn  ks  b4>torc  onset  of  diw«»e 

7  Tut>erculosl8   1  Mniiy  iiidrithe  before  and  during  disease 

8  Scarlet  tevcr.   l  >"otir  iiuuith*  Ix-fore  oii<M>t  of  dwiuw" 

11       DiphUMVit   1  Four  ltjoiith.~  bi'(ur<-  ourt't  of  d :!><-ii.«ie 

14     Otltit....   1  Concomitam  witb  onset  of  diMase 

W    BemiM  Jam  (t)   l  Four  «ad»  befoi*  oawt  of  dfwMe 


from  a  pathologic  standpoint.  There  are  seventeen  cases  in  which 
hi^^tnries  and  general  course  conform  more  or  less  to  tlie  description 
given  above. 

Etiolccv. — In  discussing  this  type  of  kidney  disease  and,  in  fact, 
in  all  disease,  it  ts  important  to  examine  closely  the  life  history  of  the 
•  patient ;  for  example,  a  systolic  murmur  at  the  apex  demands  more 
consideration  if  one  knows  there  has  been  a  {urevious  chorea. 

In  Table  1  it  will  be  seen  that  as  a  remote  etiologic  factor  only 

one  patient  had  scarlet  fever;  five  patients  had  measles,  one  pertussis, 
one  pneumonia*  one  adenitis  and  four  had  no  infectious  diseases 

wbatever. 


2.  Hcttbner,  O.:  Kinderkrank..  Ed.  3  S:  p.  502. 
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Although  mubi  uf  these  cases  did  not  exhibit  an  acute  condition  at 
the  onset  o!  the  symptoms,  in  Table  2  we  have  tabulated  some  of  the 
recent  acute  diseases  of  these  patients.  In  eleven  cases  there  had  been 
no  recent  disease  so  far  as  we  could  ascertain,  but  in  five  cases  some 
recent  disease  had  jircceded  this  onset. 

In  analyzing  the  history  of  some  of  these  cases,  it  is  interesting 
to  note  that  one  patient  (Case  5)  had  ^^carlct  fever  seven  years  ngo. 
WMiether  the  kidney  was  damapjed  at  that  time  and  whether  the  recent 
tonsillitis  was  an  exciting  factor,  cannot  be  determined,  for  unfortu- 
nately we  have  no  accurate  interviewing  history.  Another  patient 
(Case  14)  had  a  recent  otitis,  otherwise  was  apparently  well  but  had 
always  had  a  sallow  complexion.  A  third  patient  (Oise  8)  had  a 
questionahle  scarlet  fever  four  months  previotisly,  but  was  apparently 
well  until  swelling  of  the  face  was  first  noted.  As  is  well  known,  the 
toxin  of  scarlet  fever  nsnally  aflfects  the  vascular  and  not  the  tubular 
portion  of  the  kidney  which  is  said  to  he  tlie  lesion  in  nephroMs.  Yet 
at  times,  as  Heubiier  ^  has  .shown  pathologically,  a  tubular  nephritis 
may  develop  during  the  course  of  a  scarlet  fever  infection.  Case  16 
is  a  similar  one  which  seemed  to  develop  soon  after  an  attack  of  a 
possible  scarlet  fever,  for  a  sister  in  the  family  had  scarlet  fever  at 
that  time.  It  may,  therefore,  be  possible  that  the  virus  of  scarlet  fever 
may,  at  times,  give  this  clinical  picture. 

As  is  proven  l>y  \'olhard'>  ^  statistics,  tuberculosis  may  be  the 
etiolo^ic  factor,  for  of  fifty -fne  case,s  of  nephrosis  cited,  fifteen  had 
tubercnlosis.  ( )iily  one  of  our  ca-^c^-  had  a  possible  tubercular  etiology. 
The  Pirquet  reactions  in  the  remainmg  cases  were  negative. 

Case  2  is  of  interest,  the  patient  having  had  diphtheria  a  short  time 
previously.  In  diphtheria,  in  contrast  to  scarlet  fever,  there  may  be 
a  distinct  tubular  involvement  of  the  kidn^.  The  diphtheria  toxin 
given  intravenously  to  animals  regularly  produces  an  involvement  of  the 
kidney  tubules,  and  at  the  height  of  the  disease  albumin  and  casts 
appear.  Feldman  *  found  an  involvement  of  the  kidney  in  12  per  cent, 
of  his  cases  of  diphtheria,  Dorner  '  found  this  type  of  kidtiey  disease 
in  6.7  per  cent,  of  his  cases.  Kdema,  however,  was  rarely  present, 
and  hematuria  and  a  ri.sc  in  blotxl  pressure  were  ab.scnt.  An  interest inj,' 
clinical  fact  worth  noting  is  that  of  Feldman's  seventy-three  cases  of 
diphtiieria  complicated  by  a  nephrosis,  forty-three  patients  died,  showing 
the  added  gravity  of  this  condition  in  diphtheria.  Very  few  of  the 
cases  whidi  recover  from  diphtheria,  however,  result  in  this  form  of 
kidney  disease. 

3.  Hcubncr,  O.:  Jahrb.  f.  Kinderb.  77:1.  1913. 

4.  Peldman.  R:  Mooatsdir.  f.  Khulerh.  19:491.  1921. 

5.  Dorner.  C:  Quoted  by  Feldman,  Klin.  Stwl.  %.  Path,  in  Bchand.  der 

Diphth.  Jena,  1918. 
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Syphilis  may  cause  a  symptam  complex  similar  to  the  one  we  have 
studied.  Munk'  describes  the  clinical  picture  as  one  with  marked 
anemia,  edema,  oliguria,  albuminuria,  casts  and  low  blood  pressure. 
In  our  cases  the  W'assermann  reaction  was  uniformly  ne<^ative. 

Exposure. — Innsnnich  as  exposure  to  cold  has  often  been  described 
as  an  etiologic  and  exciting  caui>e  oi  kidney  disease,  it  was  interesting 
to  see  at  what  time  of  the  year  the  symptoms  in  our  cases  were  first 
noted.  It  was  found  that  eight  cases  began  in  Hie  ooM  months  and 
nine  in  the  warm  months.  Although  so  few  cases  have  been  studied, 
cold  or  exposure  cannot  be  an  important  causative  factor. 

Sex. — ^Sex  seems  not  to  be  a  predisposing  cause.  Eight  of  the 
patients  were  females  and  nine  were  males. 

Ape. — Ten  of  the  seventeen  patients  were  of  the  preschool  age 
givinj^',  perhaps,  added  evidence  o£  the  unimportance  of  the  infectious 
diseases  (  Table  .V) . 

There  remains,  therefore,  a  considerable  number  of  these  cases 
witliout  any  known  etiologic  factor:  the  genuine  "nephrosis"  cases  of 

TABLE  3.— *AcB  of  PAtnms 


Age,  Tcu8  HOu  CMCi 

S   1 

8-4   S 

6   4 

«"7   S 

M   1 

KKU.......   S 


Volhard.  He,  as  well  as  Epstein/  repeatedly  ix»inted  to  a  general 
metabolic  disturbance,  perhaps  of  the  ductless  glands,  as  a  cause  of  this 
disease,  and  that  these  cases  do  not  seem  to  be  primarily  a  disease  of 
the  kidney. 

Symptoms:  0»kw  /    In  some  of  our  cases  there  was  a  history  of 

pallor  or  a  generally  subnormal  condition  existing  for  some  months 
previously.  In  a  few  cases  there  was  a  distinct  history  of  malaise, 
vomitintT  and  headache;  in  the  majority  of  case>.  however,  the  first 
symptom  noticed  liy  t!ie  parents,  was  the  swelling  about  the  face,  the 
edema  increiising  with  great  rapidity.  In  ten  cases  the  edema  began 
in  the  face  and  within  twenty- four  hours  the  legs  were  involved.  In 
other  cases  the  edema  of  the  legs  and  face  occurred  simultaneously, 
and  in  the  course  of  about  a  week  the  other  subcutaneous  tissues  were 
also  involved. 

Temperature. — ^Temperature  elevation  was  not  ttbUaiiy  present,  and 
the  children  were  not  acutely  ill;  the  throat  was  generally  in  fairly 

6.  Funk.  F.:  Ztschr.  f.  klm.  Med.  78:1.  1913. 

7.  Epstein.  A.  A.:  Am.  J.  M.  Sc.  m:167.  1922. 
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good  condition,  only  three  of  the  sevoiteen  patients  had  enlarged  tonsils. 
These  children  as  contrasted  with  our  cases  of  acute  glomerulonephritis 

were  not  of  the  exudative  or  lymphatic  type. 

Heart. —  The  heart  is  usually  involved  whenever  there  is  general 
anarsica,  and  ordinary  physical  examination  often  does  nnt  show  tlie 
true  jiicture.  Alwens  and  Moo^.*  by  mcan>  of  careful  roeiitjt^cii-ray 
measurements  and  the  rapidly  changing  heart  borders,  showed  that  there 
is  a  dilatation  of  the  heart  in  acute  nephritis.  Wessler,*  in  like  manner, 
showed  that  there  was  distinct  hypertrophy  in  cases  of  chronic  nephritis. 
So,  in  our  cases^  fay  means  of  the  roentgen  ray,  it  was  possible  to  follow 
the  change  in  the  heart  outline  aorording  to  the  presence  or  absence  of 
general  edema.  From  the  pictures  it  can  definitely  he  stated  that  there 
is  usually  a  hvdropericardium  whenever  there  is  marked  general  edema. 

Chest. — in  the  jdeura!  cavities,  fluid  is  often  i)rcsent,  as  demon- 
strated by  the  roentgen  ray  when  no  signs  by  ordinary  physical  exam- 
ination can  be  elicited.  It  is  impossible  to  explain  just  why  the  left 
side  of  the  chest  seems  more  often  affected.  These  cases  are  often 
complicated  by  the  infection  of  the  bronchi  and  the  lungs. 

Abdonun. — The  abdominal  cavity,  like  the  pericardium  and  the 
pleura,  is  usually  involved  but  to  a  much  greater  extent  Ascites  was 
present  at  one  time  or  another  in  all  our  cases  and  required  paracentesis. 
1  he  character  and  analysis  of  these  fluids  will  be  detailed  in  another 

portion  of  tht;  pajier. 

Edema. — Edema  ui  the  ^ubcutaneous  tissues  was  pre>ent  to  a  greater 
or  lesser  degree  at  all  times.  Even  when  there  is  no  demonstrable 
edema,  there  is  a  nurked  disposition  to  it.  During  marked  edema  the 
sldtt  and  subcutaneous  tissues  are  greatly  distended,  and  there  is  a 
tendency  to  skin  infection,  which,  however,  from  our  experioice,  seems 
not  as  marked  as  in  the  adult,  for  only  once  did  we  see  an  erysipelas. 

Edema  of  the  face  and  brain :  Edema  of  the  face  is  usually  i)resent 
at  one  time  or  another.  W  e  l)elieve  that  edema  of  the  l)rain  may  -.il^o 
be  present  and  causc  cerebral  symptoms  erroneously  termed  uremia. 
Case  15  had  such  a  symptom  complex.  The  child  complained  of  head- 
ache, became  semiconsctous,  cyanotic  and  would  cry  out,  the  attack 
lasting  about  twenty  minutes  and  recurring  a  few  times  in  twenty*four 
hours.  A  week  later  the  child  was  in  a  semicomatose  condition  for 
eighteen  hours.  During  these  attacks  there  was  no  nitrogen  retention 
of  the  blood,  no  increased  blood  pressure  and  the  ey^ounds  were 
normal. 

Abdowuuil  I\iin. — Thi-.  i>  present  at  times  witli  a  great  degree  of 
severity  and  may  be  located  about  the  umbilicus.  This  may  be  due  to 
an  edema  of  the  intestinal  wall,  but  a  pneumococcus  peritonitis  must 
always  su^iest  itself. 

8.  Alwens  and  Moog:  Deutsch.  Arch.  f.  klin.  Med.  1SS:364,  1920. 

9.  Wessler.  H.:  Arch.  IitL  Med.  14:517  (Nov.)  1914. 
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Diarritea. — May  occur  and  is  often  very  severe,  this  probably  being 
a  means  of  getting  rid  of  the  edema  fluid.  In  one  of  our  cases  there 

was  a  marked  diarrhea  with  mucus  and  blood,  lasting  for  over  two 
weeks,  during  which  time  the  ascites  and  subcutaneous  edema  dis- 
appeared, the  child  lof^in^  14  pounds  in  wctj^ht. 

Anonia. — The  anemia  in  this  disease  i^  usually  of  a  mild  secondary 
type,  and  it  is  only  toward  the  end  of  the  disease  that  the  hemoglobin 
may  drop  bdow  50  per  cent.,  the  red  blood  cells  (Table  4)  rarely  falUi^ 
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TABLE  5.— Blood  Prbssuke 
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below  3,000,000,  there  being  not  much  difference  in  rlif  count  before, 
during  or  after  the  disappenrnnce  df  the  ana<;arra.  These  children  often 
look  very  anemic  l)nt  the  al)^()hite  detjrec  of  anemia  is  never  very  great. 

Blood  Pressure. — The  l)!(iod  pressure  (Table  5)  i«  practically  nor- 
mal. In  five  cases  the  systolic  pressure  rose  above  115  and  reached 
135  in  one  case.  The  question  of  btood  pressure  in  children  is  always 
a  mooted  one,  a  neurotic  temperament,  crying  and  other  circumstances 
may  make  the  blood  pressure  vary.  When  the  children  are  doing  badly 
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or  are  near  death,  as  in  Case  3,  the  blood  pressure  is  apt  to  rise.  In 
Case  IS  there  was  persistently  high  Uood  pressure,  but  only  on  one 
occasion  was  there  a  high  nonprotein  nitrogen,  later  in  the  disease  the 

nitrogen  decreased,  yet  the  systolic  blood  pressure  remained  Irom  125 
to  135.  Dortier  ^'^  ^^liowed  that  the  ingestion  of  fluid  does  not  catise 
the  lilood  prosure  to  rise  in  cases  of  nephrosis,  for  ])re<:iimal)ly  the 
blood  vcisels  permit  water  to  penetrate  into  the  tissues  and  no  plethora 
is  established.  This  was  confirmed  by  showing  that  the  total  solids  of 
the  blood  were  unchanged.  Even  intravenous  administration  of  fluid 
does  not  cause  an  increase  of  the  Uood  pressure.  He  shows  fhat  in 
addition  to  increased  blood  volume  there  must  be  a  certain  contrac- 
tibility  of  the  blood  vessel  walls  before  there  can  be  an  increase  in 
blood  pressure.  In  the  so-called  water  test,  which  will  be  discussed  in 
detail  later,  it  was  observed  that  the  ingestion  of  large  qiuintities  of 
fluid  in  a  Of>nif>aratrvcly  short  time  did  not  increase  the  blood  pressure. 

The  phcnolsulphonephtlialein  test  \v.  these  cases  showed  relatively 
poor  excretion.  The  test,  however,  was  very  unsatisfactory.  Tiie  dye 
injected  into  the  edematous  tissues  is  absorbed  irregularly  and  reaches 
the  kidney  much  more  slowly  than  the  two  hours  alloted  to  the  test, 
and  when  given  intravenously,  the  test  may  also  not  be  accurate  because 
of  the  permeability  of  the  vessd  walls.  In  one  case  in  which  it  was 
given  subcutaneously,  25  per  cent,  of  the  dye  was  excreted  in  two  hours 
with  a  urine  output  of  70  cc;  given  intravenously,  32  per  cent,  was 
.  excreted  in  100  cc.  of  urine.  Hessel  showed  that  intravenous  injec* 
tion  was,  perhaps,  a  little  more  satisfactory. 

Blood. — The  physical  character  of  the  blood  exhibits  a  striking 
quality  quite  diti'erent  from  the  normal,  for  on  drawing  blood  from 
the  vein  and  permitting  it  to  coagulate,  the  serum  separate*?  quickly  and 
is  distinctly  milky,  instead  of  being  the  normal  straw  colored,  clear 
serum. 

The  chemical  examination  of  the  blood  in  tfie  light  of  the  many 
new  microdiemical  methods  which  have  been  devtised  in  the  last  few 
years  is  extremely  interesting,  examinations  being  made  of  the  urea, 
noi^rotein  lutrogen,  uric  add,  creatinin,  cholesterol,  carbon  dioxid, 
sugar,  total  serum  fat  and  total  serum  protein  and  serum  chlorids.^' 

10.  Dorner,  G. :  Dcutsch.  Arch.  f.  kiln.  Med.  ltJ:21.  1920. 

11.  He»5cl,  K.:  DeutBCh.  Arch.  f.  klin.  Med.  tl4: 396.  1914. 

12.  Methods:  Urea — urease  (Mar<;hall)  ;  nonprotein  nitrogen — digesfinn  and 
titration;  uric  acid  and  creatinin  with  KutUicr's  modtikatiou  i>f  Foliii's  method; 
sugar — with  Epstein's  modification  of  Benedict's  method ;  cholesterol — Bloor's 
mtthod;  carbon  dioxid — Van  Slyke's  gasomctric  method;  scrum  chlorids — Vao 
Slykc  and  Donleary  and  some  by  the  method  of  .\.  S.  Wetmore  (J.  Biol.  Chem. 
€f:113  (Dec.]  1920):  total  serum  fat — extraction  with  ether  and  petrolic  ether, 
asing  the  Roese-GoUlieb  method  (Rohrig  tube);  total  scrum  protein— total 
nitrogen  miniM  nonpratdn  nitrogen  X  625. 
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From  Table  6  it  will  be  seen  that  the  urea  nitrogen,  the  nonprotein 
nitrogien,  uric  add  and  creatinin  nitrogen  showed  very  little  or  no 
chnnjil^e  from  the  normal,  the  addition  of  protc"in  to  the  food  not  seeming 
to  attect  these  values.  In  chanj,Mtifj  from  a  carhohydratc  or  a  Uarrel 
diet  to  a  high  protein  diet  very  iittlt-  increase  in  ihese  values  occur. 
This  blood  composition,  as  we  will  show  in  a  later  portion  of  the  article, 
is  one  in  marked  contrast  to  that  seen  in  cases  of  acute  and  chronic 
nephritis.  The  nq>hroses  rarely  ^ow  any  retention  of  nitrogenous 
substances  in  the  blood,  and  thus  apparently  do  not  terminate  in  fatal 
uremia.  The  coma  and  convulsions  sometimes  seen  may  be  due  to  an 
acidosis  (Case      or  to  an  edema  of  the  brain  (Case  15). 

Case  3  was  an  exception.  In  1915.  the  child  was  in  Bcllex  ue  Hos- 
pital, suffering  from  edema.   He  was  admitted  to  Mt.  Sinai  Hospital 

TABLE  6. — Nitrogenous  F.i.emekts  in  the  Blood 
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in  1917  with  a  history  of  recurring  edema.  lie  was  readmitted  to 
Mt,  Sinai  Hospital  in  1919.  On  this  last  admission  the  child  was  in  a 
moribund  and  comatose  condition.  The  blood  analysis  was  as  follows: 
nrea  nitrogen.  114;  nonprotein  nitrogen,  206:  tiric  acid  nitrogen,  6; 
creatinin,  'J;  chuksterol,  0.424  per  cent.,  showing  an  abnormally  high 
nitrogen  retention  and  in  addition  a  great  increase  in  the  cholesterol. 
The  fundi  were  negative.  Unfortunately,  there  were  no  previous 
chemical  examinations  of  the  blood.  But  with  this  marked  increase  in 
diolesterol  and  the  history  as  noted,  it  is  likely  that  we  had  a  case  of 
nephrosis,  the  patient  dying  with  the  symptoms  of  uremia. 

Scrum  Protein. — The  total  serum  protein  of  the  blood  in  this  condi- 
tion as  shown  by  Epstein/^  Volhard'  and  others  is  almost  always 

U.  Epstein,  A.  A.:  Am.  J.  M.  Sc.  1H:638,  1917  . 
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reduced,  often  markedly  so.  Normally,,  the  serum  protdn  content  of 
the  blood  after  the  second  year  of  life  is  between  7  and  8  per  cent. 
(Uthetm  ;  in  our  control  cases  the  protdn  content  in  most  cases  was 
about  7 J  per  cent.  It  is  lowest  in  the  prematurely  bom  and  gradually 

increases  up  to  the  second  year;  it  is  also  low  in  infants  with  chronic 
intestinal  disturbance  of  the  so-called  athreptic  type,"  and  in  surgical 

shock."  It  is  high  in  conditions  in  which  there  h  a  mrklen  or  con- 
tinuous fluid  loss,  such  as  persistent  diurrhca  and  voniitiTii.(.  without 
a  sufficient  fluid  intake,  as  in  intestinal  inio.xication  of  infants  and  in 
a^iatic  cholera.  Jn  analyzing  our  ca^es  it  will  be  seen  from  Table  7 
that  in  only  one  case  did  the  protein  content  approach  the  normal. 
In  all  other  cases  it  was  low,  and  in  seven  it  was  below  5  per  cent. 


TABLE  7.— Total  Sebum  Pbotein 
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We  cannot,  however,  definitdy  assert  that  the  diminished  serum  protein 
is  proportionate  to  the  intensity  or  t1  <  'nr.ition  of  the  disease.  One 
of  our  severest  cases  (Case  16;  the  cliiid  hnally  succumbing)  had  a 
serum  protein  content  of  7.15  fjer  cent.;  on  the  other  hand,  one  cn-^e 
((.'ase  11)  had  a  senim  protein  content  of  6.3  per  cent,  while  in  the 
hospital,  and  seven  months  later,  uliliough  tfie  child  was  in  fairly  good 
condition  the  protein  Uecrc;iscd  to  4.2  per  cetu. 

Epstein '  and  others  have  shown  that  normally  the  serum  albumin 
fraction  of  the  total  serum  protdn  is  65  per  cent.,  and  the  globulin 

14.  Utheim.  K.:  Am.  T.  Dts.  Child.  ai:366  (Nov.)  1920 

15.  Marriott,  W.  McK.:  Am.  J.  DU.  Child.  20:4(}I  (Dec.;  1920. 

16.  Smith.  H.  P.;  Belt,  A.,  and  Whipple;  G.  W.:  Am.  J.  PhysioU  11:72,  192a 
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fraction  almost  35  per  cent,  of  the  total,  but  that  in  this  type  of  kidney 
condition  just  the  reverse  is  true,  the  globulin  predominates.  Unfortu- 
nately, we  were  unable  to  make  these  determinations. 

Tlie  >i{,'nificnncc  of  this  lowered  protein  content  is  difficult  to 
explain,  except  that  it  may  be  one  of  the  factors  in  the  production  of 
the  edenm.  Epstein  (lue>^  not  think  it  i»  due  to  the  hydremia  or  migra- 
tion of  serum  through  tlic  capillary  walls.  It  is  true  that  in  some  of 
our  cases  the  plasma  voltnne  was  altered,  the  corpuscles  in  relation  to 
the  plasma  being  reduced  in  quantity.  However,  tiiis  was  not  always 
the  case.  Nonenbruch,*^  in  some  experimental  work,  shows  that  the 
change  of  serum  protein  doc->  not  follow  the  erythrocyte  values.  At 
the  end  of  a  saline  or  gelatin  infusion,  the  protein  was  lower  than  could 
he  accounted  for  by  the  decrease  of  xhc  red  hlnod  cells.  In  none  of 
our  cases  did  we  find  the  red  ceil  raliuti  ai)o\e  normal. 

Epstein  also  believes  one  must  take  into  consideration  the  tre- 
mendous albumin  loss  in  the  urine,  for  these  patients  pass  large  amounts 
of  albumin,  sometimes  for  years,  even  after  th^  are  clinically  well. 
We  have  never  seen  a  case  in  which  the  urine  was  free  from  albumin, 
even  after  three  years. 

The  work  of  Loeb  on  the  colloidal  properties  of  protein,  and  that 
of  Palmer,  Atclilev  and  R.  F.  Tx>eb  "  on  the  conductivity  of  salts  in  the 
blood  when  tliere  is  a  low  serum  protein  may  have  important  bearintj 
on  this  condition.  One  inu^t  remember,  however,  tiiat  '  in  vivo"  the 
hydrogen  ion  concentration  and  the  sodium  chlorid  content  of  the  blood 
is  constant,  the  serum  protein  being  the  variant  in  this  type  of  nephritis. 
These  authors  suggest  a  mechanical  interference  by.  the  protein. 
Whipple"  suggest^  that  the  protein  may  exercise  a  strong  stabilizing 
and  protective  influence  in  maintaining  a  relationship  of  the  circulating 
blood  to  the  body  cells. 

Cholesterol  and  Fat  in  ihc  Blood. — Une  of  the  most  striking  chani^efi 
in  the  chemical  composition  of  the  blood  in  nephrosis  is  a  marked 
increase  in  the  chuloierol  and  the  fat.  This  was  first  pointeil  out  by 
Chauffard  *•  and  used  by  Stepp  and  Post "  as  an  aid  in  the  diagnosis 
of  this  form  of  Iddnc}  disease. 

Before  discussing  this  phase  of  the  disease,  it  might  be  interesting 
to  summarize  some  of  our  knowledge  concerning  cholesterol  in  the  body, 
and  especially  in  its  relation  to  infants  and  children.  From  many 
examinations  of  normal  children  by  the  methods  used  in  our  laboratory 

17.  Nonenbruch,  W.:  Arch.  f.  Exper.  Path.  u.  Pharmakol.  •1:218.  1921. 

18.  Loel),  J.:  J.  Gen.  Physiol.  1:237.         483,  559.  1920. 

19.  Palmer,  W.  W.;  Atchley,  D.  W.,  and  Loeb,  R.  F.:  J.  Gen.  Physiol.  S: 
801.  1921. 

20  nianffard.  A.,  and  Griyaut,  A.:  Ann.  de  me<l.  8:140,  1920. 

21.  Stepp,  W.;  Deutsch.  Arch.  f.  Win.  Med.  ia7;439.  1918. 

22.  Post,  F.:  Deutsch.  Arch.  f.  klin.  Med.  1S8:61,  1918. 
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and  also  according  to  Beumer,'*  Stem,'*  Bloor*'  and  others,  the 
cholesterol  content  of  the  blood  of  young  infants  and  children  was 

found  to  be  apprnximately  the  same  as  that  of  adults,  viz.  0.120  per 
cent,  to  0.220  jicr  cent.  The  chnlesternl  in  breast  milk  is  very  low 
during  the  first  day  of  lactation  ( 0.rK>335  per  cent.),  then  increases 
rapidly,  so  tliat  ai  the  end  ot  the  lirsi  week  ii  ia  U.052  i>er  cent.,  and 
at  tiie  end  of  the  fifth  week  it  agiam  has  decreased.  This  increase 
in  the  cholesteml  may  be  of  great  importance  in  the  new-bom 
period  of  the  child's  life.  The  cholesterol  is  not  found  as  such  in  milk 
but  is  in  the  form  of  an  ester.**  Woman's  milk  contains  0.139  per 
cent,  and  cow's  milk  1.26  per  cent. ;  probsd>ly  a  little  less  than  that  found 
in  the  blood. 

The  chnle«;ternl  content  of  the  variou>  organic  of  tlic  hcnly  has  been 
invc:»iigatcd  by  Beunicr  and  Chauffard.*"  The  suprarenal  is  the 
principal  depot  for  cholesterol,  containing  about  56  gm.  of  cholesterol 
per  thousand  gm.  of  suprarenal  tissue.  The  liver  and  kidn^  contain 
2.9  gm.  per  thousand  gm.  of  the  respective  tissues,  the  other  oiigaas 
and  tissues  containing  but  a  very  small  amount. 

The  cholesterol  content  of  the  blood  is  low  in  all  forms  of  anemia,  in 
moribund  conditions,  in  scarlet  fever  and  in  .\ddisnn's  disease.  In 
rickets,  the  exudative  diathesis,  and  in  ca^es  of  edema  due  to  "Mehlnahr- 
schaden"  it  is  normal.  It  is  increased  in  syphilitic  aortitis  and  in 
some  cases  of  hypertension.  Splenectomy  causes  a  distinct  rise  in 
the  cholesterol  content  of  the  blood,  and  finally  the  cholesterol  content 
of  the  blood  is  markedly  increased  in  the  form  of  nephritis  which  we 
are  studying. 

The  metabolism  of  cholesterol  is  as  yet  veiy  little  understood.  There  is 
according  to  Blackfan  and  Gamble  "  a  lari^e  neppative  balance  in  infants, 
and  they  believe  that  cholesterol  may  he  synthetized  in  the  body.  The 
relation  of  cholesterol  to  the  maintenance  of  growth  does  not  dejiend. 
apparcuLiy,  on  the  amount  of  cholesterol  in  the  food.  Wacker  and 
Beck  **  showed  that  the  cholesterol  metabolism  was  dependent  on  the 
fat  metabolism,  and  they  bdieve  that  the  cholesterol  is  carried  out  with 
the  fat  in  die  stoob,  thus  explaining  the  native  balance.  They  showed 
that  the  fat  partitions  in  tiie  stools  could  be  altered  by  giving  cholesterol. 
Chauffard  **  and  his  co-workers  have  done  a  great  deal  of  work  in 

23.  Beumer.  H. :  Dcutsch.  Arch.  f.  Idtn.  Med.  «:105,  1920. 

24.  Stern.  (,.:  Ztschr.  f.  Kin.lerh.  25:129.  1920. 

25.  Bloor,  \V.  R.:  J.  Biol.  Chcra.  4«:201,  1921. 

26.  Waeker,  U  aod  B«ck,  K.  F.:  Ztschr.  f.  Kinderh.  17:288.  1921. 

27.  P.Luncr.  H.:   Monat>c1i.  f.  Kindcrli   15:581.  1919. 

28.  Beumer,  H.:  Monaischr.  f.  Kinderh.  18:443,  1920. 

29.  Beumer,  H. :  Monatschr.  f.  Kinderh.  1I«S8S,  1920. 

30.  Mcdick.  E.:   Riochrm  Ztsrhr  59:419.  1914. 

31.  Blackfan,  K,  D.,  and  Gamble.  J.  S.:  j.  A.  M.  A.  71:218  (July  19)  1919. 

32.  Wacker,  L.,  and  Beck,  K.  P.:  Ztschr.  f.  Kinderh.  »:331,  1921. 
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trying  to  clear  up  this  prolileiii.  Th^  attempted  to  show  that  the 
diolesterol  metabolism  depends  on  (1)  food  intake;  (2)  glands  of 

internal  secretion;  (3)  the  liver. 

1.  W'lum  cholesterol  is  taken  with  the  food,  the  cholesterol  in  the 
serum  increases  slightly  but  returns  td  a  nnrnial  level  soon  alter. 

2.  Of  the  glands  nf  internal  secretion  the  suprarenal  alone  is  to  be 
considered  and  seems  to  be  ilie  uiani  depot  of  the  cholesterol,  but 
whether  cholesterol  is  secreted  there  or  only  stored  in  the  suprarenal  is 
not  known.  In  unilateral  suprarenalectomy*  Trotssier  and  Grigatif 
showed  that  the  cholesterol  in  the  blood  was  high  for  a  few  days. 
Stimulation  of  the  splanchnic  jdesois  to  the  suprarenal  vessels  increases 
the  cholesterol  otitpnt. 

3.  As  for  the  liver  and  bile,  it  has  been  shown  that  the  cholesterol  is 
excreted  in  the  bile,  and,  in  fact,  some  think  it  is  the  precursor  of  the 
bile  salts,^*  yet  the  amount  excreted  dues  not  approach  the  total 
cholesterol  destroyed  and,  perhaps,  the  liver  destroys  the  remainder 
(Chauffard). 

The  intimate  association  of  fat  and  cholesterol  has  been  pointed 

out  especially  by  Vcrsc**  and  Bloor.*"  Verse  by  giving  fat  alone  to 
rabbits  did  not  produce  a  lipemia  and  the  animal  did  poorly,  and  when 
he  gave  cholesterol  witliout  fat  there  was  ajj^ain  no  lipemia.  Init  the 
blood  chole'>terol  increased.  When  he  ga\e  cholesterol  and  fat  he  pro- 
duced a  lipemia  and  the  animal  gained  weight.  If  either  one  was 
stopped,  the  lipemia  disappeared.  If  fat  were  fed  to  animals  for  a  time 
it  would  take  but  a  little  diolesterol  to  cause  a  lipemia;  but  if  cholesterol 
were  given  alone  for  a  time,  it  would  take  a  considerable  period  for  the 
lipemia  to  develof)  on  giving  fat  The  blood  figures  showed  better 
absorption  of  cholesterol  in  the  presence  of  fat.  The  MTOUs  cavities  in 
some  animals  contained  fluid,  but  this  fluid  had  only  a  very  faint  trace 
of  cholesterol,  hut  a  considerable  amount  of  fat.  showing  that  the  fat 
was  more  permeable  to  the  capillaries  than  the  cholesterol. 

Bloor  showed  that  the  normal  fat  content  of  the  blood  is  between 
0.5  to  0.8  per  cent  Milkiness  in  serum  is  due  to  a  h^  fat  contoit 
but  at  times  one  can  get  a  high  fat  content  without  milkiness,  as  we 
have  seen  in  some  of  our  cases.  After  the  ingestion  of  food,  he  showed 
there  was  first  an  increase  of  fat  in  the  blood,  then  of  ledtfiin  and 
finally  of  cholesterol.  The  normal  ledthin-cholesterol  ratio  was  abotit 
0.96  per  cent.  Conver<:e1y.  as  the  cholesterol  was  the  last  to  increase 
in  the  nonnal  subject  so  it  was  alsn  the  last  to  reach  its  normal  level. 

The  features  of  a  {>ersisteni  lipemia  are:  (1)  Increase  of  lecithin 
and  and  cholesterol  with  increase  of  fat;  (2)  the  greatest  increase  over 

33.  TroissuT.  T..  and  r,rit:aut,  .\.:    Trvssv  med.  20:1081.  1912. 

34.  Wacker,  U  and  Beck.  K.  F.:  Bcrl.  klin.  Wchnschr.  S8:453, 

as.  Verse,  M.:  Bcitr.  t.  Path.  Anat.  u.  z.  Mg,  Path.  iS:789,  1917. 
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the  normal  is  the  fat  oofitent;  next  the  cholestetol  and  finally  Hat 
ledtfain.  The  origin  of  the  fat  in  a  persistent  Upemia  is  (a)  food ;  (b) 

the  fat  (l('iK)>its  in  tlie  body. 

TTie  origin  of  the  lecithin  is  from  a  synthesis  of  the  fat  and 
phosphorus  of  the  body.   The  origin  of  the  cholesterol  is  unknown. 
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and  the  cause  of  the  increase  ni  the  dMrfesterd  and  why  it  should 
aoamipany  an  increase  of  fat  and  lecithin  is  as  yet  unsolved. 

From  Table  8  it  will  be  seen  that  in  every  one  of  our  cases  the 
diolesterol  content  of  Ae  blood  was  markedly  increased,  with  ^e  excep- 
tion of  Case  1.  This  estimation  was  not  made  when  die  patient  was 
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originally  in  the  hospital,  but  only  recently  when  she  had  been  ffte 
from  edema  for  some  time,  so  that  in  this  case  we  cnnnot  make  a 
definite  diagnosis  of  luphrosis  from  the  examination  of  the  bluod. 

Case  4  is  interesting  for  the  child  was  markedly  edematous  at  the 
time  of  the  first  blood  examination.  The  cholesterol  was  0.628  per 
cent.  After  losing  all  his  edenUp  in  fact,  losing  29  pounds  in  weight, 
his  diolestetol  fell  to  0.360  per  cent.  His  serum  protein  and  other 
nitrogen  constituents  of  the  blood  were  undisturbed.  Agaui,  in  Case  6» 
when  edema  was  present,  cholesterol  was  0.860  per  cent.,  and  six  months 
later,  without  edema,  tt  wa<^  0.472  per  cent.  It  would  seem  that  there 
is  some  relationship  between  the  edema  an<I  the  nmoiint  of  cholesterol 
in  the  1j1oo<1,  yet  wc  have  »u  many  determinations  to  the  contrary  that 
this  is  apparently  not  the  case.  Thus,  in  Case  8,  with  edema,  the 
cholesterol  was  0^616  per  cent.  The  diild  then  had  a  diarrheat  the 
edema  disappeared  and  the  cholesterol  went  down  to  0J6  per  cent. 
Six  months  later,  however,  without  marked  edema  during  most  of  this 
time,  the  cholesterol  had  increased  to  0.928  per  cent. 

Decapsulation  of  the  kidney  in  two  cases  seemed  tO  have  a  tempo- 
rary clTect  on  the  amount  of  cholesterol  in  the  blood. 

In  our  experience  we  have  found  nothings  which  will  directly  reduce 
the  amount  of  cholesterol  in  the  blood  for  any  length  of  time,  be  it 
food,  thyroid  cnr  surgical  procedure. 

The  total  fat  content  of  the  blood  was  naturally  high,  for  the  total 
fat  includes  the  ledthin,  diolesterol  and  fatty  adds.  The  determination 
of  lecithin  was  impossible  at  die  time  because  of  some  technical  diffi- 
culty. The  fat  metabolism  in  the  cases  in  whicli  it  was  studied  was 
apparently  normal,  although  we  did  not  determine  the  fat  partitions  in 
the  stool.  Feeding  of  fat  or  putting  the  patient  on  a  fat  free  diet  for 
a  week  at  a  time  had  no  effect  upon  the  cholesterol  content  of  the 
blood. 

BiuoL  MeiaboHsm, — Another  interesting  fact  ts  tfie  relationship  of 
this  hypercholesterdanemia  to  the  suprarenal  nad  otiier  ductless  ^jmds. 
We  realise  the  interrelationship  of  these  glands  and  discuss  them  with 
great  reservation.  It  has  been  shown  by  Epstein  and  Lande  in  this 
Institution  that  the  basal  metabolism  in  these  cases  is  much  below  the 
normal  (Cases  4  and  5).  They  took  into  consideration  the  artitlcial 
increase  in  hotly  weight  in  determining  the  metabolic  rate.  As  these 
patients  improve,  the  basal  metabolism  approaclies  nearer  to  the  normal. 
Furthennore,  the  successful  therapeutic  use  of  thjrroid  by  Eppingcr,'^ 
Epstein '  and  in  some  of  our  cases  would  point  to  a  probable  endocrine 
fdationship.  Epstein  believes  that  the  metabolism  is  always  low  when 
the  cholesterol  is  high,  and  high  when  the  cholesterol  is  reduced  in 

36.  Epstein.  A.       and  Lande,  H. :  (Personal  communtcatiun). 

37.  E|>pinger,  H.:  Patliotogie  u.  Thenpie  de«  Menschlkhcn  (Mem.,  1917. 
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amount  Aub,  Forman  and  Br^ht "  show  that  after  siiprarenalectomy 
in  the  cat  the  baaal  metabolism  was  low,  but  th^  gave  no  diolesterot 
figures. 

THE  CAUSB    CP  EDEMA   IN  NBPIU08IS 

The  cause  of  the  edema  has  been  the  subject  of  investigation  for 
many  years.  Many  theories  have  been  advanced  to  explain  it.  To 
the  kidney,  naturally,  was  ascribed  the  edema,  for  one  observefl  so 
frequently  oliguria  with  edema,  and  diuresis  with  the  disappearance  of 
the  edema.  All  observers,  however,  now  aj,'ree  that  the  kidney  is 
probably  the  least  offending  link  in  the  chain  ui  causes.  This  chain  may 
tentatively  be  made  up  of  (a)  physical,  biological  or  chemical  diange  in 
the  blood  itself;  {h)  change  in  the  walls  of  the  capillaries ;  (c)  change 
.  in  the  phy^cal  or  chemical  composition  of  the  tissue  fluids ;  (d)  change 
in  the  walls  of  the  venules  or  lymph  channels ;  («)  change  in  the  body 
cell?;  themselves;  (/)  disturbance  of  the  endocrine  gland;  {g)  abnormal 
nervous  control;  ih)  pathologic  lesions  ot  the  kidney. 

A  discussion  of  each  of  these  subjects  would  take  us  loo  far  afield, 
and  one  may  be  so  linked  with  the  others  that  it  is  almost  impossible 
to  discuss  them  separately.  Yet  some  of  the  newer  work  might  be  of 
interest. 

The  chemical  compontion  of  the  blood  is  so  changed  that  it  is  vecy 
tempting  to  lay  the  blame  here.  As  shown  before,  the  serum  protdn 
content  is  consistently  diminished,  yet  this  is  not  the  case  when  edema 
occurs  from  wme  other  cause.  This  decrease  in  blood  protein  is  not 
necessarily  due  to  a  ctian<,'c  in  tlie  blood  volume  and  the  presence  of  a 
hydremia.  This  was  well  illustrated  in  Case  4.  The  aerum  protein 
content  was  A2  per  cent,  during  general  anarsaca.  Within  a  week,  a 
marked  diuresis  having  taken  place,  the  diild  lost  29  pounds  in  weight 
and  all  manifest  edema  had  disappeared,  yet  tfie  blood  protein  remained 
die  same.  It  would  not  appear,  therefore,  diat  die  reduction  in  the 
protein  content  of  the  blood  is  a  great  factor. 

The  sodium  cMn'-id  content  of  the  blood  did  not  vary  much,  never 
going  alxne  6.1  my;,  or  below  5.1  m^.  per  100  c.c.  of  bUxxi,  indej^endcnt 
nf  the  pie>cnce  or  absence  of  edenia.  Tiiese  tiijurcs  were  obtained  on 
a  lasting  stomach.  Atchley  ^"  showed  that  there  may  be  no  change  in 
the  sodium  chll»id  content  of  die  blood  plasma,,  independent  of  intake 
or  urinary  excretion  and>  paradoxical  as  it  may  seem,  to  the  apparettf 
dilorid  balance. 

Oehm  "  has  recently  reported  some  interesting  experiments  in  rela- 
tion to  the  control  of  diuresis  by  means  of  the  physical  and  chemical 

38.  Aug.  J.  C;  Forman,  J.,  and  Bright.  E.  M.:  Am.  J.  Physiol.  (Proc) 
18:293  1921. 

39.  Atchley.  D.  W.:  Arch.  Int.  Med.  tt:370  (S«pt)  1918. 

40.  Oehm,  C:  Veihandl.  dei  Congress  f.  hu.  Ked.,  1920l  p.  137. 
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composition  of  the  blood.  He  uses  two  sets  of  animals— one  fed  on  a 
dry  diet,  and  the  other  on  a  moist  diet.  During  the  experiment  he 
repeatedly  determined  hemogloMii.  the  serum  protein  and  the  sodium 
chlorid.  In  both  sets  nf  aninn'-  lie-  water  from  the  blood  j:^oe<;  into 
the  tissue  and  carries  along  witli  it  liic  protein.  In  the  dry  led  animals 
more  water  remained  in  the  blood  than  in  tlie  moist  fed  animals.  >(•  that 
the  bloiid  was  just  as  rapidly  diluted.  There  is  no  hydremia  in  ihe 
case  of  moist  fed  animals  to  account  for  the  diuresis  whidi  occurs.  In 
tying  off  the  kidneys  in  both  sets  of  animals  there  is  no  differetice  in  the 
chemical  composition  of  the  blood. 

The  hi^  cholesterol  content  of  the  blood  does  not  seem  to  have  any 
relation  to  the  transudation  of  fluid  and  the  causation  of  edema,  for.  as 
wc  will  'show,  there  is  h'ttic  or  rm  <  It  ,!('~terol  permitted  to  go  through 
the  wall>  of  tlie  capill.irio  into  the  edema  fluid.  It  is  well  known  that 
there  is  a  c-onst.mt  iiDerchaiif^e  of  water,  organic  and  inorj^anic  sub- 
stances, from  the  bUiod  iniu  the  tissue  spaces,  thence  to  the  ceilj>  and 
back  to  the  tissue  spaces.  MacCallum**  showed  that  there  was  no 
direct  connection  between  the  lymph  spaces  and  the  tissue  spaces  and 
that  the  lymph  channds  ended  in  a  blind  pouch. 

It  is  important,  therefore,  to  differentiate  between  (a)  transudate. 
(b)  tissue  fluids  and  (c)  lymph  fluids. 

(a)  Transudate  is  that  fluid  which  goes  through  the  walls  of  the 
capillaries.    It  may  be  normal  or  pathologic. 

(b)  Tissue  fluids  are  that  part  of  a  transudate  taken  up  by  the 
cells  and  given  off  by  the  cells. 

(c)  Lymph  is  that  fluid  which  flows  out  of  the  lymph  channels, 
iluids  and  oilier  substances  from  the  blood  must  pass  through  these 
tissue  spaces  before  going  to  all  the  organs  and  returning  to  the  blood. 

After  hemorrhage  there  is  a  marked  flow  of  tissue  fluid  into  the 
bhxKl.  This  is  not  from  the  lymph  for  there  is  no  demonstrable  increase 
of  lymph  flow  from  the  lymphatics.  Conversely,  after  transfusion  there 
is  a  flow  of  fluid  towards  the  tissues. 

Magnus  "  found  that  19  per  cent,  of  fluid  given  intravenously  had 
left  the  blood  stream  in  three  minutes  and  50  per  cent,  had  left  it  in 
twenty  minutes.  The  injection  of  hypotonic  salt  sohititm  causes  an 
ex<»dii«  of  water  into  the  tissues,  and  salt  into  the  blood.  The  composi- 
tion nt  tlie  blood  remains  fairly  constant.  It  seems  to  be  the  function 
oi  the  walls  of  the  capillaries  to  permit  the  exit  or  entrance  oi  fluid 
and  other  substances  into  the  blood  stream,  whenever  the  balance 
between  Mood  and  tissues  is  disturbed. 

41.  MacCallum.  W.  G.:  Text  Book  of  Pathology.  1916.  p.  41. 

42.  Magnus,  R.:  Arch.  f.  exper.  Patli.  u.  Pharmakol.  42:250.  44:68, 
1900. 
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Hooker,^  and  more  recently,  Wallace  and  PelKni,^*  !»ve  demcMi- 
sbated  specific  capiHaiy  poisons  which  permit  of  great  permeability  and 
this  way  be  the  cause  of  graver  general  disturbances  in  the  body.  Some 
of  these  poisons  have  a  selective  action  on  capillaries  of  certain  parts 
of  the  body  as  those  of  the  liver.  It  is  tempting  to  consider  the  cause 
of  the  disease  we  are  describing  as  due  to  a  capillary  poison  acting 
esperiaHy  on  the  skin,  muscle  and  perhaps  kidney  capillaries. 

From  tlie  i)hysic-ochemiral  standpoint  I 'riestley  *'*  thinks  that  the 
iiitcrch.'mpe  of  fluids  may  Ik*  due  to  a  diminution  in  the  electrical  con- 
ductivity of  the  pkisnia.  and  a  diflFerence  in  what  lie  calls  the  diffuse 
pressure,  lie  has  likened  the  blood  to  a  gas,  and  has  tried  lu  explain 
the  diffusion  of  fluids  out  of  and  into  die  blood  stream  by  the  same 
laws  as  govern  gases.  He  de6nes  the  diffusion  pressure  of  water  on 
both  sides  of  the  membrane,  as  proportioned  to  the  water  molecules 
and  die  total  molecules. 

An  anal3rsis  of  the  tissue  fluids  themselves  might  help  to  clear  up 
the  problem  (Table  9).  Unfortunately,  it  is  impossible  to  obtain  fluid 
from  the  interstices  of  the  tissues  in  the  normal  person.  In  various 
forms  of  edema,  however,  it  is  <?hnwn  that  these  tissue  fluids  differ. 
Beckman,**  who  has  examined  a  f,'reat  variety  of  edema  fluids,  ha« 
shown  that  the  edema  fluids  in  the  nei)lnosis  cases  contain  only  0.1  per 
cent,  protein.  In  our  cases  it  was  never  higher  than  0.18  per  cent.  In 
the  cardiac,  tJie  proteui  content  was  0.4  per  cent,  and  in  the  nephritic 
the  protein  content  was  often  over  I  per  cent.  It  will  be  seen»  therefore, 
that  in  edema  from  various  causes  the  vessd  walls  will  differ  as  to 
their  permeability  to  protein.  Whether  0.1  per  crat.  protein,  as  occurs 
in  nq>hrosis,  is  greater  than  die  normal  cannot  be  stated.  It  is  this 
permeability  of  the  vessd  wall  to  protein  diat  Eppinger  called  the 
albuminuria  of  the  tissues  and  is  a  feature  of  all  edema  fluids. 

The  sodium  chlorid  content  of  the  various  edema  fluids  is  about  the 
same,  0.6  per  cent.  Thannhanser  "  gave  sodium  chlorid  to  nephritics 
and  found  that  the  sodium  chlorid  of  the  edema  fluid  and  the  bloofl 
increa.sed,  but  the  latter,  however,  to  a  lesser  extent.  Scx)n,  however, 
the  sodium  chlorid  of  the  blood  and  edema  fluid  diniini.shed  ra|)idly, 
but  there  was  no  increase  of  the  salt  in  the  urine.  Beckman  *°  believes 
that  there  is  another  depot  for  tiie  salts  whidi  is  probabty  die  tissue  cdls. 

The  diolesterol  content  of  the  edema  fluids  is  practically  nil. 
Apparendy,  the  capillary  wall  is  impermeable  to  this  substance. 

43.  Hooker,  D.  R.:  Physiol.  Rev.  1:112.  1921. 

44.  Wallace,  G.  B.,  and  Pellini.  E.  J.:  Arch.  Int.  Med.  »t711  (Dec.)  1921 

45.  Pricstlv.  r,,  T.;    T.  Physiol.  5S:30f;.  1921. 

46.  Beckman.  K.:  Deutsch.  Arch.  f.  klia.  Med.  tU:39,  1921. 
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The  rdation  of  the  endocriiie  ^ods  to  edema  has  been  emphasiaed 
by  Eppiqger  in  his  monograph.  Thevenat  ^  was  the  first  to  use  thyroid 
as  a  dittretic.  Soon  afterward  Eppinger  began  Us  studies  of  thyrdd 
extract  as  an  effective  diuretic  in  edema  and  especially  in  the  so-called 
nephrotic  edema.  The  manner  in  which  it  works  is  not  definitely  known. 
ITe  conchult'd  that  it  had  no  5;pecific  action  on  (lie  kidney.  He  h:is 
proven  that  water  and  .salt  are  excreted  more  rapidly  after  tlie  adminis- 
tratinii  of  thyroid.  Under  normal  conditi(Mi.s  salt  given  su!>cutaneously 
is  excreted  more  ra|)idiy  than  if  ^iven  by  month.  In  some  abnormal 
conditions,  especially  in  nephrosis,  .salt  given  subcutaneously  is  excreted 
less  rapidly  than  that  given  by  mouth.  If  thyroid  is  administered  the 
patient  will  have  an  excretion  whidi  is  normal  or  above  normal.  Henoe, 


TABLE  9. — Analysis  of  Edema  Flvids 


Cm«  No.  Diatoocli 

IS  »phrosii. 


U 


5  N>phroeli... 
4      Nephrosi* . . . 

0*HtB«...... 


LOflSl 


Frotela 


OlUT 


Analrcijt  of 


Nephroff*.. 

Nrpliritic*. 
t':inll)t(  ...  . 
Cachexia.. 


A«cltic  Fluids 


Urfa  N  per  100  c.c. ... 
N.  P.  N.  per  100  c.c.  .. 
Uric  add  per  100  c.c. 
Creatloio  per  100  c.r. 


(CirdiM)     Total  N  

Oholedtertn...  (MW 

.Nan   9M 

Bile  tfirn 


Sodium 

ObtorM  Obo)Mt«ria  fat 
Mi  ojm 

Xoiw  OUV 

Non*  .... 

^•01  .... 


ma  ") 

Proteta 
0.1 
1.0 
0.4 
0.S 


»j6 
18j8 
1.5 

IjO 


9JM 


m 


^.Gr.   tJm 


Fppinger  l>elieves  that  there  is  certainly  no  selective  action  on  the 
kidney.  Epstein believes  that  the  thyroid  increases  the  basal 
metabolism.  The  specific  dynamic  action  of  the  protein  is  raised  and 
the  colloidal  combination  of  protein  in 'the  tissue  fluids  is  changed,  thus 
perhaps  setting  free  the  water  in  the  tissues.  The  hypophysis,  on  the 
other  hand,  has  a  direct  action  on  the  kidney  (Oehm^). 

Odim  has  shown  that  there  is  a  substance  in  the  duodenal  mucosa 
that  has  a  diuretic  action.  He  also  thinks  that  products  of  metabolism 
simultaneously  stimulate  the  tissues  and  the  kidney. 

That  the  central  nervous  system  may  have  some  control  of  the  water 
excretion  is  <;hown  in  sonic  of  the  intracranial  diseases,  notalily  in  the 
disturbance  ot  the  hypophysis  or  tumors  of  the  posterior  tossa.  The 

48.  Thevenat^  L.:  Pregrb.  mM.,  1913,  p.  237. 
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cxpcnmental  work  of  Veil  ^  and  Lesdikes,*^  demonstrated  that  injury 
to  the  brain  in  the  r^oo  of  the  fourth  ventricle  causes  a  polyuria  with 
a  l9perdil(»ineniia»  whereas  an  injury  to  the  midbrain  produced 

polyuria  but  no  hyperchlorinemia. 

It  has  been  known  for  a  long  time  that  section  of  the  renal  nerve 

to  one  kidney  causes  an  increased  flow  of  urine  on  that  ?ide.  This  is 
probably  due  tn  a  circulatory  disturbance  in  the  kidney.  ]",.  K.  Marshall 
and  A-  C.  Koll  have  confirmed  tliis  ubservaliun,  but  have  also  shown 
that  identical  results  can  be  obtained  by  section  of  one  splantic  nerve 
to  the  suprarenal  or  removing  one  of  the  suprarenal  glands. 

From  the  foregoing  it  will  be  seen  how  complex  is  the  problem  of 
fluid  excretion. 

WATER  TEST 

In  oonsideritig  the  many  important  and  interesting  facts  already 
cited,  and  realizin|r  the  importance  of  the  extra  renal  element,  it  must 

not  be  forgotten  that  the  excretion  of  water  by  the  kidney  gives  some 
very  valuable  infonnation  after  all.  Many  functional  kidney  tests  have 
been  described,  sut  h  ;is  the  excretion  of  dye  stuffs,  or  salt,  of  urea  and 
nf  water.    We  cannot  go  into  a  discussion  as  to  the  value  of  all 

thc^e  testa. 

In  tlie  course  of  our  work  it  appeared  to  us  that  the  excretion  of 
water  alone  or  water  with  the  addition  of  salt  gave  considerable  infor- 
npation.  The  test  could  be  carried  out  very  eaaly  and  done  at  home 
without  any  difficult.  However,  we  were  very  careful  with  the  salt 
in  our  nephrosis  cases,  so  that  we  finally  confined  ourselves  to  the 
administration  of  water  alone.  For  a  long  time  it  has  lieen  known  that 
water  ingested  by  a  normal  person  is  excreted  in  a  fairly  regular 
manner.  This  fact  was  first  made  use  of  by  Koryani,'''  later  amplified 
by  Strauss  and  finally  modified  by  \  olhard.^  The  test  fur  adults  is 
described  by  Volhard  as  follows! 

After  the  usual  evening  meal  the  patient  is  kept  in  bed  for  the  following 
one  and  a  half  days.  At  8  a.  m.  the  patient  empties  the  bladder  and  tiiis  urine 

is  discardcfl.  Immediately  after,  nn  adtiH  i-^  pivcn  I'lj  liters  nf  ordinary  water 
which  is  swallowed  as  quickly  as  possible.  No  hrt'aklasl  given.  The  patient 
is  asked  to  urinate  every  half  hour  for  the  next  four  hours.  These  specimens 
are  kept  separately  for  furtlK-r  exainiintlon.  At  tlic  L-iid  of  the  four  Iiour'!.  a 
dry  meal  is  given,  such  as  meat,  thick  cereal  and  bread.  lUit  no  additional 
fluid  of  any  kind  is  permitted  until  the  next  morning  at  8  o'clock.  At  6  p.  m. 
another  such  fluid  free  meal  is  permitted.  After  the  first  four  hours  (from 
8:30  a.  m.  to  12:30  p.  m.)  the  patient  urinates  whenever  desired,  keeping 
each  specimen  separately,  the  final  -pecimen  liciiig  collected  at  8  a.  m.,  which 
completes  a  twenty-four  hour  cycle.  This  specimen  is  preserved.  The  speci- 
mens are  examined  as  to  volume  and  specific  gravity. 


49.  Veil.  W.  H.:  Verhandl.  d.  Congr.  f.  inn.  Med.  S2:134,  1920. 

50.  Leschkes.  E.:  Ztschr.  f  kh'n.  Med.  87:201.  1919. 
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It  will  be  seen  from  die  chart  that  in  the  nonnal  cases  almost  the 
entire  fluid  ingested  will  be  excreted  widiin  the  first  four  boors.  The 
first  specimen  voided  is  smnll  in  amount,  then  the  volume  increases 
rapidly  until  the  end  of  the  fourth  specimen  when  it  begins  tn  drop  to 
a  relatively  low  figure.  The  specific  gravity  follows  the  volumetric 
change  very  clu»cly,  the  urine  becoming  more  and  more  diluted,  the 
specific  gravity  often  being  as  low  as  1.001  at  tlie  end  of  the  third 
specimen,  then  it  gradually  increases  so  that  the  qiedfic  gravity  in  the 
last  specimen  may  be  between  1.030  and  \J040. 

Of  course,  in  children  the  amoimt  of  water  given  must  be  con* 
sidcred.  Aschenheim,**  Stransky  and  Belant  have  investigated  tiie 
use  of  this  test  in  infants,  and  Ohlman    in  older  children.  We  have 
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Results  of  water  test ;  intake,  900  c.c.  Amount  excreted  every  thirty 
for  the  first  fcttr  hottrs.  X  Xi  nonnal ;  •  case  of  nephrosis. 

appiMKlctl  a  chart  taken  from  (  )hlman  "  which  is,  however,  in  the  form 
of  percentage  intake  excreted  in  twenty- tour  hours. 

The  amount  of  water  excreted  depends  on  the  age  of  the  child;  the 
younger  the  child  the  more  water  is  retained.  In  a  general  way  it  may 
be  said  that  a  normal  patient  should  excrete  about  the  amount  ingested 
at  the  end  of  four  hours.  Of  course,  this  excretion  depends  somewhat 
on  atmospheric  temperature  and  the  activity  of  the  person.  The  fluid 
lost  by  respiration  is  fairly  constant.  The  addition  of  salt  to  the  water 
has  a  marked  effect.  The  diuresis  sets  in  a  little  sooner  but  the  total 
quatnitN  excreted  is  con<i<leral>]y  lower.  One  other  fact  must  be  ctm- 
si(lere<l  durinj;  this  test.  .\  person  who  has  hecu  ua  a  <liy  diet,  or  a 
diet  comparaiively  ix>i>r  in  water,  will  have  a  much  diminished  excretion 
as  compared  with  one  who  has  been  on  a  nonnal  amount  of  water 
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previous  to  the  inauguration  of  the  test.  It  is  important^  therefore,  to 
have  the  amount  of  fluid  to  be  ingested  on  the  test  day  about  equal  to 
the  amount  usually  taken  by  the  patient. 

We  must  bear  in  mind  from  the  work  of  Priestley  *'  that  the  kidney 

has  optimum  excretory  power  per  certain  unit  of  time.*^  He  gave 
larger  amounts  of  water  to  tiorinal  ])ersoiis  !)our  after  hour  and  found 
that  the  kidney  would  not  or  could  not  excrete  more  than  a  certain 
amount  in  a  given  period  of  time  Priestley  does  not  believe  that  there 
is  any  great  rdation  between  the  water  and  die  salt  excretion.  After 
drinldng  2  liters  of  water  there  is  a  transitory  increase  in  the  absolute 


TABLE  10.— Normal  Water  Test— 940  Cc. 


Time 

V<»]imi«k  0.C 

Speelflc  Orarity 

1  010 

1.0U4 

1.008 

10:00  a.in  

looe 

vm 

\jm 

1.0» 

1.010 

TABLE  11.— Water 

Test  in  Normal 

LuiLOREN  (From 

Oblman) 

Excretion  In  5  Houn 

Wftter  Intake, 

Excretion 

U  0.7  per  Cent. 

Cx. 

in  5  Hours,  % 

Salt  is  Added,  % 

fiD  to  80 

27  to  M 

60  to  VO 

I0to  W 

n 

T9 

ST  - 

m 

WW 

amount  of  chlorid  excreted  per  hour.  This  washing  out,  however, 
lasts  only  a  very  short  time  and  a  normal  chlorid  excretion  is  resumed 
even  though  diuresis  is  increasing. 

This  water  test  was  used  in  nine  of  the  reported  cases;  sometimes 
only  once,  other  times  more  frequently.  We  were  careful  not  to  use 
this  test  durincf  a  period  of  diminishing  edema  and  only  when  the  condi- 
tion of  the  chikl  had  been  fairly  constant  for  a  lew  day.s.  in  judging 
tiie  amount  of  water  to  be  given  we  ocmstdered  the  age  of  the  patient  and 
the  amount  of  urine  he  was  excreting  for  a  few  days  previously, 
although  always  bearing  in  mind  the  fact  that  during  the  previous  days 
the  fluid  had  not  been  given  all  at  one  time  but  distributed  throughout 
the  day  and  that  food  was  also  given  at  various  times  of  the  day. 
These  facts  undoubtedly  affect  the  water  excretion. 

57.  Priestly,  J.  G.,  and  Haldane»  J.  S.:  J.  PhystoL  M$296,  1916. 
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■B8ULTS  OF  WATBR  TSST 

Cask  1.— A  child,  ag«<l  H  (Cmst  S>,  had  very  little  edena  at  the  time  die 

test  was  made.   Weight,  70  pounds. 

The  excretion  increased  rapidly  for  the  first  one  and  one-half  hours  and 
then  receded  rapidly.  He  did  not  excrete  the  tntirc  1,000  c.c.  during  the  first 
four  hour?;  hut  diil  at  the  end  of  the  twenty-four  hours.  Thi»  retardation  we 
have  found  to  occur  frequently  in  these  cases  of  nephrosis. 

A  second  test,  made  two  and  one-half  months  later,  when  he  was  very 
edematous  (weight,  95  pounds),  showed  much  the  same  characteristics.  His 
diuretic  curve  was  normal.  He  excreted  500  c.c.  of  the  total  in  the  first  four 
hours,  100  c.c.  more  than  the  intake  in  the  twenty-four  hours.  Only  2  gjOU 
sodium  chlond  was  excreted  during  the  entire  day. 

Cask  2.— A  cMId,  aged  7  years  (Case  4),  very  edematous,  weifht  bdng 
alxnit  the  same  two  days  before  and  after  the  test.  On  an  intake  of  500  c.c. 
he  only  excreted  250  cc  Given  a  water  test  of  500  c.c  a  marked  diuretic  effect 
was  seen.  Why  in  some  instances  the  ingestion  of  large  quantities  of  water 
causes  a  diuresis  at  one  time  and  not  at  others  cannot  be  eitplained. 

TABLE  12^WAtnt  Test:  Cask  1  <5).  1,000  Cc 


Tttne                                                         VohUQC  Ojc  SpKiflc  Gravity 

8:.lOa.iii   BS  1.006 

9:»a.m  ,   ISO  l.OOi 

lOHKtu.n)   200  I.OO) 

K>:aiii.m  ;   200  J. 001 

ll:.'«>a.ni   2.1  1.0O4 

12:00  m   SO  IMS 

TMsl   m  I 

s:oop.iii   lis  i.on  I 

0:00  p.m   to  i.OM 

8:00  sjn.   m  ixu 


I 

TABLE  13.— Water  Tests  Casb  2  (4),  500  C.c. 


TiBM                                                    TotaBM^Ce.  9p««ifleaffavfty 

8:10  sja.   1»  tm 

9:00  ft.ni   »  1401 

9:mnm  ,   fO  1.O09 

IfK^c.'A.nt*  >••■•■■««■*•**■••*•»•**«*«■■•«•■  ^* 13  1 .00& 

10:90  a.in   10  l.olO 

ll:oos.in   10  1.012 

UiWni.   10  14X90 


CAse  3.— A  child,  aged  10  years  (Case  7),  excreted  from  300  to  400  ex.  in 

twenty- four  hours  for  previouv  few  day?.   Tt  was  piven  600  c  c.  in  the  water  test. 

Table  14  shows  a  normal  character  to  the  excretion  but  a  diminished  OUt- 
fnit-^S7  cc.  of  the  dOO  ce.  excreted  in  the  first  four  hours ;  500  c.c.  in  twcntjr- 
four  hours. 

Case  4. — Child  aged  4  years  (.Ciise  8},  with  mudtratc  edema.  Akhuugh  the 
total  excretion  is  good  the  spCcMc  gravity  never  went  at>ove  1.018. 

Case  5. — Child,  aged  5Va  years  (Case  11),  with  moderate  edema.  The  first 
water  test  was  followed  by  a  marked  diure.sis.  One  month  later,  the  boy.  being 
in  about  the  same  condition,  was  yiven  5^^)  c  c.  but  only  excreted  250  c.c.  in 
the  first  lour  hours  and  326  c.c.  in  the  twenty-four  hours.  We  are  unable 
to  exftlain  tiiis  difference.  The  concentration  in  hoth  specimens  was  normal. 

Cask  6.--.\  child,  aged  5  years  (Cisc  1-1).  had  been  edematous  I'or  a  lonv: 
time,  the  weight  changing  but  little.  From  Table  16  it  will  be  seen  that  the 
excretory  curve  is  a  little  different  from  that  of  oUier  cases.  The  diuresis 
fontinucd  for  .1  I  nper  yicn'od  and  no  single  specimen  contained  more  than 
100  c.c.  Either  the  water  was  not  brought  to  the  kidney  to  be  excreted,  or 
the  kidney  did  not  have  the  power  to  eliminate  the  flnid. 
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In  condusion,  it  is  quite  evident  that  the  manner  in  which  the  water 
is  excreted  in  this  type  of  case  in  most  instances  approaches  very  close 

to  the  normal.  At  times  the  total  quantity  excreted  is  not  quite  uf>  tn 
the  normal.  It  seems  remarkable  that  an  individual  with  such  marked 
edema  should,  when  jjiven  large  quantities  of  water,  excrete  n>nst  of  it 
in  a  short  time;  very  little  is  retained,  showing  well  thai  the  excretory 
power  of  the  kidney  is  not  diminished.  Either  this  water  goes  directly 


T.ABLE  14.— Water  Test:  Case  3  (7),  600  C.c. 


Time 

Volume.  C.C. 

Spcclflc  Qravltjr 

    125 

1.004 

10:00  ■  ni,  . 

1.001 

ll:l»a.iii. . 

14MM 

1.007 

Total 

1.010 

1.024 

  a 

1  oes 

  31 

1.024 

8:00  a.ia. 

1.0^4 

TABLE  15.— Water  Test:  Case  4  <8),  800  Cc 

Time 

Votamck 

SpedaeOnvttr 

8:9I>  ■.tn. 

1^ 

1>:C0  a.in. 

1418 

1»:S0  n  ni. 

\jm 

IO:0Oa.m. 

1.0O2 

10:30  a.m. 

i.oo: 

U:00  BJD. 

1.00* 

i.Me 

Total. 

5:00  p.m. 

I  OlA 

4:00  a.m. 

1.018 

8:00  a.m. 

1.014 

1  ABLE  16.— Watek  Test;  Case  6  (14),  600  C.c 

Time 

Volume,  C.c.  • 

Spwiflc  OraTttjr 

1.002 

»:«>  •.m. 

1.0K 

•:ao  Lin. 

1.008 

10:00  a.m. 

1.002 

1.0O2 

Il:(i0  a.m. 

1.004 

ll:30  ajQ, 

I.OM 

1.0M 

Total. 

  480 

?:00  a.m 

  20 

1.012 

into  the  tissue*;  and  other  fluifl  is  brought  to  the  kidney. 

nr  this  water 

poes  directly 

u^  the  kidney,  the  tissues  being  so  saturated  tliat  they  do 

not  take  up  any  more  fluid. 


Urine. —  The  ordinary  chemical  and  microscopic  examination  of  the 
urine  in  thb  dass  of  case  is  so  well  known  tint  oiw  need  not  go  into 
detail;  the  usual  high  spediic  gravity  and  the  intense  albumtnoria  with 
comparatively  few  casts  is  the  common  feature.  Ked  blood  cells  are 
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occasionally  found.  Even  with  a  concomitant  acute  infection,  hematuria 
is  not  usually  present.  Funk  was  the  first  to  find  double  refractory 
bo(h'es  in  t!ie  urine.  G]uck  found  these  lipoid  bodies  to  be  present  after 
giving  cholesterin. 

Nitrogen  cxcrctiun  is  normal.  Using  a  modified  Mosenthal  diet,  in 
no  case  was  there  ever  a  real  nitrogen  retention.  Sodium  chlorid  excre- 
tion, however,  was  affected.  The  sodium  chlorid  excretion  in  the  urine 
was  almost  nil  durii^  the  edematous  stage.  During  diuresis  as  mudi 
as  25  gm.  sodium  dikmd  was  excreted  in  twenty-four  hours.  In  this 
latter  case  the  concentration  of  the  sodium  chlorid  was  0.6  per  cent  in 
a  volume  of  4,(J(X)  c.c. 

Co)itf'ru  ations. —  The  comj)licati(jiis  seen  in  this  disease  arc  all  due  to 
the  diminished  immunity  which  these  jialients  seemed  to  have  for  the 
acute  infection.   Those  involving  the  skin,  such  as  erysipelas,  seem  to 

TABLE  17.— DuKATioN  and  Pkocnosis 


Cue  Mo. 

1 


10 

u 


It 

u 

IS 

is 

17 


Vel>runry,  1919 

is*ir, 

8*ptenib»>r,  15)21 
tjcptcnilxT.  1921 

July.  i:>.n 
Jsnnnry,  r.»21 

July.  \m 
July.  MO 


VtRbtlHO 

Jnnuary,  1919 

March,  1921 
NoTonlwr.  ISSl 


UtI 


Jan. Ifi, 

Jan.  1 1,  i-'iJ 

Jnnuiiry,  ]se2 
December,  1921 


.  mi 


Smmmrj,  IMl 

July.  1<»I 
N'(jvciiib*r.  V.rll 
January,  1932 


tynr.S 

5  months 
4  year* 

4  months 
4  months 

(>  niontht« 

1  yclir 
1^  years 

IH  yem 

i%nm 
trnoBtte 
ISmootlit 


lOmoothi 

H  yciir 
8  moat  lis 
XmoaUia 


OoodittoB  WImb  Laat  Seta 

ADratnln  ++:  no  edema:  INK 

eral  condlUon  good 
Dead:  itMamoiiia 
Dead;  uremia  (?) 

CoDiiltion  good;  no  edemn 
iHiiii:    liiiPiimoeoe.  perltouitis 
Urine,  nlbiitnin  +  +  :  no  e<l<'nia 
I'riiii',  iilhiimin  -      no  edema 
L'riDe.    albumin  sUgbt 


:  siuht 


mrlaa.  allmnifo  +-f:ii04 

In  boapttal 
Urine.   aUmmln  < 

edema;  In  hoxpltul 
Urine,     Rlbumin  +; 

i-(leuia:  cholesterin 
Albumin  +-f-; 

in  hospital 
Very  marked 
Dead;  dipbtberia 
r>earl;  pneumonia  (f) 
lM>a<l;  nephrosis 
Dead;  paminocoe.  paritonttlt 


be  less  frequent  than  .similar  cases  in  die  adult.    One  patient  died  of 
a  complicating  diphtheria.  Although  discovered  early,  and  large  doses 
of  antitoxin  being  given,  the  membrane  sj^ead  with  remarkable  . 
rapidity. 

Pneumococcus  infection  seems  especially  virulent  in  every  case. 
When  the  patient  complains  of  abdominal  pain  one  would  always  have 
in  mind  a  pneumococcus  peritonitis.  Two  of  our  patients  (Cases  5 
and  17)  died  of  this  complication.  Two  died  of  pneumonia.  True 
uremia,  in  the  sense  of  a  stupor  aiisociated  with  an  increasing  nitrogen 
retention,  is  rarely  seen.  When  coma  su])ervenes  it  is  not  associated 
widi  a  nitrogen  retention  and  is  usually  of  short  duration.  It  may 
best  be  tiiought  of  as  a  temporary  oerd>raI  edema. 

Prognosis. — ^From  our  experience  the  prognosis  of  these  cases  as 
to  life  is  bad.   Six  of  the  seventeen  patients  died,  and  none  of  the 
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Others  can  be  dcdaied  weU,  althougfa  some  have  been  observed  for  more 
than  &ree  years.  Of  the  fatal  cases,  the  duration  of  one  case  was 
two  months  and  another  four  years.  This  latter  case  had  a  fairly 
constant  etlema.  Death  usually  (XTurs  frnm  some  intercurrent  infection, 

althousjh  one  child  '-ecnied  to  die  of  uremia.  Trdjle  17  g^ives  a  ^ood  idea 
of  the  i)re>ent  >tatU3  of  our  ca^e--.  We  hope  to  j^jive  a  more  detailed 
picture  of  the  prognosis  at  some  future  dale.  We  are  continuing  our 
observations  on  ten  of  the  cases  here  reported. 

Treatment. — In  a  condition  such  as  this  with  its  chronicity  and 
marked  periods  of  apparent  improvement  occurring  witfiout  any  deft* 
nite  cause,  one  must  be  very  cautious  in  ascribing  great  value  to  any 
one  special  procedure.  In  the  present  state  of  nnr  knowledgp,  preven- 
tion can  hardly  be  considered.  We  feel  >ure  that  tonsillectomy  and 
the  removal  f)t  other  fiici  play  hut  a  small  role  in  the  care  of  these 
children,  excq>i,  j>erhaps,  to  put  them  in  the  best  possible  condition. 
As  stated  before,  these  children  are  not  usually  of  the  lymplutic  type 

The  treatment  of  the  disease  must  necessarily  be  directed  to  (a)  the 
albumitmria ;  {b)  die  paAoIogic  changes  in  tiie  blood,  and  (c)  the 
edema  and  the  oliguria.  From  oar  ohservations  we  can  say  that  we 
have  been  unsuccessful  in  perrranently  aflfecting  the  albuminuria  or  the 
cholcsterinemia.  Althouf^h  at  times  the  albuminuria  would  be  Ic^s.  at 
other  times,  while  on  the  same  method  of  treatment,  there  would  he 
a  marked  increase  in  the  albuminuria.  The  casts  in  the  urine  would  be 
present  or  absent  for  weeks  at  a  time,  without  any  indication  of  a  real 
benefit  to  the  patients  or  foretelling  a  rdapse  of  the  symptoms  (edema). 
The  high  cholesterin  in  the  blood  seemed  never  permanently  affected  by 
whatever  'method  of  treatment,  and  at  times  when  all,  or  nearly  all, 
manifest  edema  had  disappeared  the  cholesterin  values  were  highest. 

There  remains,  then,  the  treatment  of  the  edema  and,  coinddentally. 
of  the  oliguria.  This  has  for  years  been  attacked  by  means  of  diet, 
dnig's  or  both.  In  addition  operative  procedures  have  also  l)een 
employed.  The  elimination  of  fluids  from  the  body  is  the  prime  object 
and  the  many  theories  by  which  this  may  possibly  be  accomplished  have 
been  treated  of  in  previous  portions  of  this  article.  Practically,  we  may 
consider  first  the  restriction  of  water  in  the  diet.  We  have  tried  this 
in  many  cases  and  systematically  have  given  about  the  amount  elimi- 
nated 1^  the  kidn^  for  a  few  days  previously,  or  even  reduced  the 
amount  to  a  very  small  fraction  of  the  kidney  excretion  but  have  found 
that  tfiis  d<  r  not  cause  an  elimination  of  the  body  fluids  and  the  edema 
remains.  In  fact,  we  have  found  that  the  ingestion  of  large  amounts 
of  water  within  a  short  perinrl  nf  time,  as  in  the  water  test,  has  a 
marked  diuretic  eli'ect  and  the  regular  administration  of  tlii^  diuretic 
water  shock  has  been  suggested  by  Dorner    and  used  in  some  of  our 

Sa  Domer,  G.:  Med.  Klin.  17:45. 
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cases.  At  the  present  writing,  it  is  our  opinion  that  almost  the  normal 
amount  of  water  accorfHng  to  age  can  be  given  to  these  cases  without 
any  harm.  The  Karrel  treatment  has  been  tried  and  the  amount  of  milk 
given  was  considerably  less  than  the  amount  of  f!uid  according  to  the 
age.  In  some  cases  this  would  cause  u  diniunition  of  the  edema,  while  in 
Others  it  had  absolutdy  no  effect.  Indeed,  in  the  same  case  it  would  be 
effectual  at  one  tinier  and  ineffectual  at  another.   Epstein    seems  to 
think  that  these  are  different  ^pes  of  the  disease*  yet  when  this  occurs 
in  the  same  case»  there  must  be  another  explanation.  It  seemed  to  us 
that  whenever  the  small  amount  of  salt  present  in  the  milk  was  really 
an  overdose,  the  edema  was  unaflfectcd.    Jn  regard  to  other  articles  of 
food  in  tlie^e  cases,  there  have  been  many  conHicting  opinions.  From 
our  observation  we  can  definitely  say  ihal  only  one  constituent  of  diet 
seems  to  do  harm,  and  that  is  the  salt.    We  have  seen  considerable 
carbohydrate  given,  without  much  effect  upon  the  edema  and.  no  change 
in  the  chemical  composition  of  the  blood.  This  is  also  the  case  with 
fat  and  protein.  I 
The  administration  of  protein,  in  whatever  form,  has  no  deleterious  | 
effect  on  the  general  condition,  the  edema  or  the  chemical  composition  | 
of  tfie  blood.    This  brings  us  to  a  discussion  ot  excessive  amouniii  ot 
protein  in  the  diet  as  recommended  by  Epstein.^  There  can  be  no  doubt 
that  his  lugh  protein  diet  does  good  in  many  cases,  and  it  has  seemed 
to  us  especially  in  those  cases  where  the  patient  has  been  on  a  very 
low  protein  diet  previously.   1%  would  appear  that  this  is  another 
example  of  treating  the  diild  as  a  whole;  not  letting  his  general  ' 
condition  deteriorate  by  a  ver>'  onesided  diet,  especially  in  so  important  | 
a  principle  as  protein.   Epstein's  explanation  of  the  edema  being  due  to  | 
a  dimunition  of  a  l)lood  protein  caused  by  excretion  of  albumin  in  tbe  ^ 
urine  docs  not  seem  to  be  proven,  for  in  tbe  first  place  it  has  been  shown  I 
by  Nonnenbrucli  ^'  that  the  serum  i)rotein  of  the  blood  has  little  to  do  i 
with  the  egress  of  water  from  the  capillaries  into  the  tissues.    In  the  | 
second  place,  in  scmie  of  our  cases  in  which  we  have  given  large  amounts 
of  protein  over  periods  of  months,  die  edema  may  or  may  not  have 
disappearedp  yet  the  serum  protein  of  the  blood  still  remains  low.  The 
relattcmship  of  globulin  to  the  albumin  in  the  blood  serum,  to  which 
Epstdn  has  drawn  attention,  we  cannot  discuss  for  we  have  no 
experience  in  observing  this.    As  far  a<?  our  experience  with  diet  in 
this  disease  is  concerned,  it  seems  that  it  is  best  combated  by  placing 
tbe  child  on  a  fairly  adequate  amount  of  water,  an  ab>olutelv  salt  free 
but  normally  balanced  diet  as  far  as  tbe  remainder  of  the  food  princii)les 
is  concerned.   W  hether  it  is  necessary  to  give  added  amounts  of  ])rotein 
to  make  up  for  the  loss  in  the  urine  we  cannot  defaiitely  say  for  we  are 

59.  Personal  coomtuitcatioa. 
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studying  this  phase  of  the  disease.  That  large  amounts  of  protein  in 
the  food  tend  to  raise  the  protein  in  the  blood  does  not  seem  to  be 

the  case. 

As  far  as  the  treatment  of  the  cdenu  by  means  of  the  ordinary 
diuretics  is  concerned  it  can  be  fairly  defiiutely  stated  that  they  are  of 
no  avail,  and  the  saline  diuretics  may  be  of  decided  harm.  We  have 
used  theocin  for  its  supposed  direct  action  on  the  kidney  and  have  had 
111*  beneficial  results.  The  use  of  thyroid,  iiow  ever,  seems  to  raise  the 
basal  metabolism  in  these  cases  and  in  many  instances  has  a  miraculous 
effect  oil  the  edenin  We  have  taken  the  ?^ug^estion  of  Fp^^tein  and 
Lande/ '  have  begun  with  small  doses  of  thyroid  and  controlled  the 
increase  by  basal  metabolism  observations. 

Decapsulation  wa^j  tried  in  two  of  our  cases  with  very  little  or  no 
effect  on  the  edema,  the  blood  chembtry  or  the  general  condition.  We 
are  aware  that  in  the  literature  there  are  a  sufficient  number  of  cases 
publi^cd  to  warrant  this  procedure,  although  in  our  series  the  result 
has  been  nil. 

To  sum  up,  then,  our  treatment  of  these  patients  is  to  keep  them  in 
bed  while  they  have  any  manifest  edema,  place  them  in  the  best  hygienic 
surroundings,  on  an  absolutely  salt  free  diet,  with  a  normal  amount  of 
fat  and  carbohydrate  and  an  amount  of  protein  somewhat  in  excess  of 
the  normal ;  a  fluid  intake  almost  that  of  the  normal.  If  this  does  not 
suffice,  we  have  added  thyroid  extract  in  increasing  amounts.  As  far 
as  die  cure  of  the  disease  is  conoemed,  the  reduction  of  the  albumin 
in  the  urine,  the  cholestcrtn  and  fat  in  tfie  blood,  this  we  have  been 
unable  to  accomplish. 

REPORT   OF  CASES* 

Cask  5  fllo'^pital  No.  21.W50).— Male.  aR-ed  11,  admitted  Sept.  1,  1921.  The 
child  had  had  rtciimnt  edema  of  about  llircr  months'  duration,  apparently 
caused  by  nasnpharyn^ccal  jnfectioil,  bat  never  any  hematuria.  However,  a 
hntory  of  scarlet  lever  some  years  previously  might  point  to  the  naso- 
pharyngeal infection  as  a  cause  for  a  relighting  of  an  old  infection  of  the  kid- 
neys, althoimh  there  were  no  symptoms  in  the  interim,  as  far  as  the  history 
can  elucidate.  From  the  chemical  examination  of  the  biood  for  a  period  of 
two  months,  the  low  blood  pressure,  high  cholcaterin,  and  the  recurrent  edema, 
it  would  seem  that  tMs  is  a  ca.se  of  nei/hro.sis.  Thyroid  was  given  1>ev;inning 
with  %  grain  three  times  a  day,  gradually  increased  to  3  grains  three  times 
a  day.  Daring  this  time  the  edema  remained  aboat  the  same  and  the  basal 
mctaliolisin  liad  not  l>een  accelerated,  remaining  between  — 20  and  — .'G  per 
cent.  The  child  did  not  respond  to  treatment,  although  at  one  time  or  other 
on  a  salt-free  diet,  a  fat-free  diet  and,  for  the  past  two  months,  on  a  high 
protein  diet.  Wlietlier  this  condition  was  of  only  a  few  months  standing  or 
whetlier  it  dated  irom  the  scarlet  fever,  seven  years  ago,  is  impossible  to 
State  definitely.   The  child  died  of  lobar  pncunHmia. 

Family  History. — Negative. 

Previous  History. — Measles  (time  imknown) ;  scarlet  fever  seven  years  ago, 
but  no  evidence  of  kidney  disease  at  that  time. 


*  These  cases  have  been  selected  as  illustrating  special  points  made  in  the 
text.  All  Hit  cases  studied  will  appear  in  the  leprmts. 
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Prrsrnt  Hislory. — Jmt  hcforc  the  present  illness,  the  child  had  difficulty  in 
swailuwing  and  was  told  that  he  had  loiidiilitis.  A  week  later  (six  weeks  ago) 
his  mother  noticed  that  he  had  swelling  of  arms  and  legs.  After  three  weeks 
the  swelling  disappeared  entirely.  Was  out  of  bed  one  week  when  the  edema 
reappeared.  He  had  no  nocturia,  hematuria  or  polyuria.  His  appetite  was 
good  ;iiul  lu-  had  no  fever. 

Physical  EjeaminatioH. — The  child  was  well  developed,  fairly  well  nourished. 
Face:  edematous:  some  enlargement  of  cervical  lymph  glands.  Heart:  apex 
beat  in  fiftfi  sjtace  ami  iiiijplc  line;  secouc!  aortic  sound  exceeds  that  of  the 
second  pulmonic  in  intensity;  faint  systolic  murmur  at  aj>ex.  Abdomen:  shift- 
ing dulness.   Extremities:  some  edema  of  feet. 

Lab><nitory  Examination, — Sept.  1.  1921  :  Hemnglohin.  78  per  cent.;  erythrO' 
cytes,  2,420.000;  leukocytes,  10,000;  polyniorplionuclears,  68  per  cent, 

Pirquet  and  Wassemiann  Tests :  negative. 

Urine:  acid;  specific  gravity,  1.Q20;  albumin,  trace;  many  hyaline  and  granii- 

lar  casts. 

Blood  Pressure:  105/75. 

Blood  Chemistry:  Urea  nitrogen,  \\2\  nonprotein  nitrogen,  37.5;  uric  acid, 
2.S:  creatinin.  IJ;  cholesterin,  0.474. 

The  excretion  in  four  hours  is  fairly  good.  The  amount  of  the  twenty-four 
hour  period  is  above  that  of  the  intake.   The  concentration  is  good. 

TABLE  21.— UaiNAttv  ExcaenoN  in  Case  5 
StptcailMr  S:  Water  Itat,  l^OOO  e.e. 


Volntne,  Hprciflc 


Time  Qjt,  Grtvity 

8:30  n.  in   W  LOW 

9:30  «.  ni   X»  \Xat 

10:00  a.  m   lOO  ijON 

10:80  «.  nt   !00  1.001 

11:30  a.  in   »  IJNK 

12:00  ni   BO  1.00ft 

Total   606 

0:00  p.  m  ,  100  IjOR 

»:0D  p.  n   70  14MS 

0:00  K.  n   SSO  1.000 


September  6:  Intake.  625  cc;  excretion,  460  c.c.  Weight,  tZ  pounds  and 
9  ounces.   Fundi,  negative. 

September  7:   On  a  salt-free  diet;  fluid  limited  to  800  c.C. 

Seiitemher  9:  TeiiiiKTaturc  MuUlcnIy  went  tip  to  104  F.;  came  down  to 
normal  next  day,  without  any  apparent  cause. 

September  12:  Edema  is  very  much  diminished  and  the  weight  has  dropped 
to  78  pounds.  Child  has  ln-en  vnnu'tiiiK  all  day:  iDiitiiuicd  vdniitiiig  for  two 
or  three  days.   All  food  has  been  excluded  and  Dela6cld's  mixture  given. 

September  15:  Intake,  700  c.c.;  excretion,  600  c.c.  Weight,  77  pounds  and 
14  ounces. 

Septcmlier  17:    Tliick  cereal,  eggs  and  toast  added  to  diet. 

Blood  Chemistry:  Urea  nitrogen.  11.2;  nonprotein  nitrogen,  35;  uric  acid, 
3.4;  creatinin.  l.H;  cholesterin,  0.450  jier  cent. 

For  one  week  child  was  put  on  a  fat-free  diet  and  the  cholesterin  again 
estimated ;  the  results  showed  no  diminution,  rather  an  increase  in  the  cho- 
lesterin of  the  blood.   Cholesterin,  0.592  per  cent. 

Basal  Metabolism:  —20  per  cent,  below  normal.  Fat  in  blood  senim, 
1.2  per  cent. 

September  28:   Blood  pressure,  90/70.   Patient  is  out  of  bed. 
October  1:    Intake,  700  c.c:  excretion,  650  cc.   Weight,  77  pounds  and 
4  ounces. 

October  2 :  Nephritic  Test  Meal  (Mosenthal )  :  Water  retention,  1-  47  cc; 

nitrogen  retention,  —0.1  gm.;  sodium  chlortd  retention,  — 0.69  gm. 
October  4 :  After  being  out  of  bed  for  a  few  days  edema  retumcd. 
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Octo7.tr  7;    Still   Was    idcma      rrinc   a)>out   the   same   since  admission. 
Albumin,  three  plus;  hyaline  and  granular  casts;  no  erythrocytes  or  leukocytet. 
October  26:  Ptienolsulphonephtluiletii  test,  intraimiscular:  first  hour,  25  cc. 

(10  per  cent.)  ;  secfuu!  limir.  50  r.r.  (15  per  cent.)  :  total.  25  per  cent. 

October  27 :  Pbenolsulphonephthaleiu  test,  intramuscular :  first  hour,  50  cc. 
(17  per  cent) ;  second  hour,  100  cc.  (15  per  cent.) ;  total.  32  per  cent 

November  9:    On  htph  protein  Htpt, 

November  21:  Blood  pressure,  lUO/70.  Edema  and  \\t  ii;!it  ahout  tho  s;inic. 
November  25:    Water  Test. 

NovctnlifT  18:    Rlnod  numistry:    Urea  nitrogen,  12;  cholesterin,  1  552  per 
cent.;  serum  protein,  5.58  ptr  cent.;  cells.  30  per  cent.;  plasma,  70  per  cent, 
Deceml)er  7:    Basal  mctalxjlism,  — 23  per  cent. 

Deccml  er  12;  Edema  Fluid:  Protein.  0.188;  specific  gravity,  LOlO;  cho- 
lesterin, nunc ;  tat.  0.03 ;  sodium  chlorid.  0.65. 

December  26:    Weight,  83  pounds  and  13  ounces. 

I;!!'  !'V  1922.  Ft»r  the  past  four  or  five  days  child  has  been  running  a  tem- 
perature with  marked  abdominal  pain.  Leukocytes,  23,000;  polymorphonuclears, 
9A  per  cent.  Signs  of  pneumonia  at  the  right  base  with  a  pneamoooccus 
peritonitis. 

January  14:    Child  died.   No  necropsy  obtained. 

Case  8  (Hospital  No.  208603).— Male,  aged  4,  admitted  March  12.  1921. 
During  his  stay  in  the  hospital  had  considerable  abdominal  pain  and  pain  on 

TABLE  22^UBiMA*y  Exctnion  Ann  Watem  Test  in  Case  5 


ra,  m. 

»:30  a.  ID. 
10:00  m.  n. 
10:90  a.  m. 
11:00  a.  m. 
11:80  a,  m. 
I2:oo  m.  ,. 

3:45  p.  m. 

S:00  a.  D. 

Ssw  a.  D. 


Volume, 

Cc 

<irav:t  jr 

40 

1.090 

:a 

1.O06 

ISO 

1.002 

M» 

um 

to 

IjMS 

» 

\jm 

SB 

\Mt 

16 

1.014 

92 

1  ir*4 

aao 

1.010 

ISO 

iiriiiatiiiK  I'rint.  smoky  anc!  rontaiiiiii;;  coiisidcrati!c  lilood.  \o  c.xidanatinn 
for  the  pain.  The  roentgenograms  were  negative.  The  chemistry  of  the  blood 
showed  an  increase  of  nitrogen  retention,  increase  in  cholesterin  and  a  marked 
diminution  in  carbon  dioxid  content;  this  latter  (hic  pt'rhai)s  to  the  admin- 
istration ut  inurphin  just  before  admbsion.  While  in  the  hospital  he  grad- 
ually acquired  ascites  and  general  edema;  then  a  very  severe  colitis  widi 
miicn?  and  blood  in  the  stools,  lasting  several  weeks.  During  this  time  edmia 
and  ascites  disappeared.  When  colitis  stopped  edema  reappeared.  Finally 
discharged,  June  14,  in  good  general  condition;  albumin  and  casts  in  the  urine; 
increased  cholesterin  in  the  blood,  but  no  retention  of  nitrogen.  When  reexam- 
ined six  months  later  ^e  child  was  free  from  «lcma;  urine  contained  albumin; 

blood  almost  1  per  per  eent.  cholcSterin. 
Family  H istory. — N  egati ve. 

Previous  History. — ^Meastes  in  infancy;  tonnltitis  and  scarlet  fever  (?)  one 

year  ago     Xo  sore  throat  since. 

Present  History. — Eight  months  ago,  about  four  months  after  the  question- 
able scarlet  fever,  child's  face  became  swollen,  followed  by  general  anasarca. 

Altdonun  t;^i)ped.  During:  this  time  vomited  almost  every  day.  After  a  few 
weeks  the  edema  disappeared  to  reappear  subsequently  two  or  three  times. 
Two  and  one-half  months  ago  severe  pain  in  the  right  side  with  a  temperature 
of  106  F.  Annria  of  one  day'?  dnratioii.  Following  this  the  urine  wns  Mnody 
for  several  weeks,  and  tor  weeks  still  had  casts  in  the  urine.  Six  weeks  ago 
blood  reappeared  and  hitermtttent  hematuria  has  been  present  ever  since.  Two 
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days  ago  child  again  had  sudden  pain  in  the  right  side  with  high  temperature 
and  anuria.  A  discharfe  from  the  right  ear  has  persisted  for  Hhe  iMtt  six 
weeks. 

Physical  Examination. — The  boy  was  semistuporous,  face  puffy  and  breath 
uremic.  Ton«ils:  hyftertrophied.  Tight  ear  discharging.  Heart  negative.  No 

edema  of  the  body  or  extremities.  Cathctcrized  specimen,  420  c.c.  Phlebotomy. 
100  ex.  Blood  pressure  100/70.  Urine,  smoky;  albumin,  two  plus.  Many 
erythroc3rtes  and  hyaline  and  granvlar  casta. 

Laboratory  Exaiiiinalioit. — March  12:  Leiikorytes,  16,000:  iiolyniorphonU" 
clears,  75  per  cent,;  hemoglobin,  57  per  cent.;  er>'throcytes,  3,000,000. 

Blood  Chemistry:  Nonprotein  nitrogen,  87.5;  uric  add.  4;  creatinin,  2.4; 
carbon  dioxid,  17.6;  cholcsterin.  0.314  per  cent. 

Temperature,  102  F.   Wasscrmaim  test,  negative. 

The  temistttporotts  condition  may  have  l^een  dtie  to  Ae  uremic  poisoning  as 

there  is  considerable  nitrogen  retention.  On  the  other  hand  there  is  a  very 
low  carbon  dioxid  content  which  may  point  to  an  acidosis.  Yet  this  might  be 
due  to  a  dose  of  morphtn  given  just  before  admission.  Child  was  put  on 
800  c.c.  of  10  i>er  cent,  glucose  water. 

March  14:  During  the  past  iew  days  patient's  general  condition  is  slightly 
improved  but  he  complains  of  abdominal  pain  and  pain  on  voiding.  Tbb  latter 
may  be  due  to  tlie  catheterization  wbidi  was  necessary. 

TABLE  23.— UaiNB  Excretion  in  Case  8  After  Water  Test 


Stso  a.  m..  ., 

9:09  m.  m  

9:3<»  a.  m.  

10:00  a.  tn  

lOtSf*  a.  m.  

11:1)0  n.  in  

llrSO  a.  Ill  

12:00  III   

Total  4  hours  

(:<ia  p.  n.  .*  

i'M  a.  m.  

B:QOa.  m  

TMat  t«  bona    1^ 
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March  17:  Sensorium  is  clear.  Blood  carbon  dioxid,  29.4.  Roentgen-ray 
px.-im illation  of  the  kidney  region  ia  negative.  The  pbenolsulphonepbthalein 
excretion  is  20  jier  cent. 

March  27  I^atient's  general  condition  is  excellent.  On  a  diet  of  cereal, 
toast,  spaghetti,  fruit,  preen  peas,  baked  potato  and  450  cc.  of  fluid  consistinp 
of  milk  only.  Thus  has  a  relatively  high  carbohydrate  diet  with  moderate 
amount  of  protein  in  the  form  of  vegetable  and  milic  protein. 

March  30;  A  water  test  of  800  c.c.  of  fluid  showed  that  the  first  four  hour 
excretion  was  almost  normal,  although  the  concentration  was  poor. 

April  1:  Blood  Chemistry:  Urea  nitrogen,  14;  nonprotein  nitrogen,  46.7; 
uric  acid.  2.6;  creatinin,  1.7;  cholesterln,  Oj616  per  cent.;  carbon  dioxid,  40.4. 
Total  serum  protein,  5.6  per  cent. 

April  8:  Under  the  cariMhydrate  diet  whidi  he  has  been  receiving  the 
blood  in  his  urine  had  entirely  disappeared  and  edema  had  also  disappeared. 

April  11:  The  edema  and  ascites  again  increasing;  put  on  a  high  protein 
diet  consisting  of  egg;  dhidcen,  green  peas,  600  cc.  olF  milk,  small  amount  of 
cereal  and  toast. 

April  13:  Edema  steadily  increasing.  Weight,  April  4,  37  pounds;  April 
12,  47  pounds. 

April  19:  First  signs  (jf  a  diarrhea  with  mucus,  Mood  and  pus  in  the  stools. 
From  April  19  to  24  has  had  attacks  of  severe  abdominal  cramps,  frequent 
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movements  and  his  ascites  and  general  edema  are  entirely  disai»pearing.  Put 
on  600  c.c.  of  protein  milk  alone.   Weight  dropped  to  40  povnds. 
April  26:    Still  many  bowel  movements. 

Btood  Chemistry:  Urea  nitrogen,  32.2;  nonprotein  nitrogen,  63;  uric  acid, 
4.4;  creattnin,  2.1;  cholcsterin,  0.496  per  cent  Total  serum  protein,  5J  per 
cent.    The  stool  picture  shows  gram  positive  bacteria. 

April  30:  Weight,  33  pounds,  6  ounces.  Intake,  1,000  c.c;  excretion,  1,000 
ex.   Diet:  skimmed  milk,  hard  boiled  qnp*  toast  and  split  pea  soup. 

May  6 :  Still  some  diarrhea  bat  very  much  better.  Weight,  33  potmds. 
Excretion  very  good. 

May  II:    Phenolsulphonephthaletn  test,  35  per  cent. 

Blood  Chemistry:    Urea  nitrogen.  12.6;  nonprotein  nitrogen,  40  per  cent; 
uric  acid,  4.5;  creatinin,  1.5;  cholcsterin,  0.418. 
Child  is  out  of  bed  and  edema  baa  disappeared. 

May  12:  Child  has  had  temperature  of  103  F..  and  a  rapid  recurrence  of 
the  edema.  '1  he-  urine  coniaiiis  a  ^uud  deal  of  albumin  and  hyalin  casts  but 
no  blood. 

May  21 :    Blood  pressure,  90/40.   The  ascites  and  edema  are  increasing. 

Stools  are  good. 

May  24:   General  condition  is  very  poor.  Child  is  drows/.  Uremia  (7); 

ascites  and  cflf-mn  incroasinp. 

May  JO;    .XKam  frequent  buwid  movements  but  no  hluod  in  the  stoul. 
June  4:    Diarrhea  is  better.    Fundi,  negative.    Ht-iimgloliin,  72  per  cent 
June  14 :   Home.  General  condition  very  good.  No  edema.  Albumin  and 

casts  in  the  urine. 

November  19:    Seen  for  reexamination.    Has  had  occasional  edema  o( 

the  face.    On  a  hik'h  jirotein  and  h)\v  fat  diet  all  thi^  timf 

Physical  Examinatwn.  ~  Child  has  ilight  edema  ui  ihc  lace  and  pretibial 

edema:  otherwise  negative. 

Blood  pressure.  100/70.    Hemoglobin,  60  per  cent 

Blood  Chemistry;  Nonprotein  nitrogen,  56;  cholesterin,  0.928  per  cent.; 
serum  protein.  4.) :  celh,  29  per  cent;  serum  plasma,  71  per  cent. 

Urine  :    Albumin,  three  plus ;  no  casts. 

From  thi!;  it  will  be  seen  that  ahhough  the  child  was  practically  free  from 
edema  the  cholesterin  content  is  the  highest  yet  obtained  in  this  case. 

Ca-sk  11  (Hospital  No.  2n<<27.S).— Male,  aged  .Vl-.  admitted  Feb.  2S,  1921. 
Observed  ior  nine  months  with  a  history  of  edema  ot  six  months'  duration 
before  admission.  The  blood  nitrogen  has  never  been  increased;  the  blood 
cholesterin  has  always  been  hii^her  than  normal.  1)Ut  lowest  on  last  examina- 
tion. The  total  serum  protem  while  in  the  hospital  was  6.2  per  cent.,  but  has 
now  dropped  to  42  per  cent.  The  serum  has  always  been  milky.  The  recur- 
rent edema,  the  absence  of  increased  Idood  pressure,  the  urine  and  bbiod 
ftndings  lead  us  to  classify  this  as  a  true  nephrosis.  This  case  is  especially 
important  since  the  child  had  diphtheria  just  before  the  onset  of  symptoms. 

Family  Flixtnry. — Negative. 

Previous  History. — Frequent  sore  thruat  and  enlarged  glands.  Diphtheria, 
ten  months  before  admission;  tonsils  removed  two  months  after  diphtheria. 
Pneumonia,  when  2  years  old  ;  measles  when  1  year  old 

Present  History. — Six  months  ago,  that  is,  four  months  ailtr  diphtheria, 
dttld's  face  became  sirollen,  follow^  by  s\v>  llm^'  of  abdomen  and  legs.  Since 
then  there  has  been  an  increasing  pallor  and  weakness,  with  hematuria  on  two 
or  three  occasions.  No  headache,  vomiting  or  convulsions.  Meat  free  and 
salt  poor  diet  for  past  six  months.  About  ten  weeks  ago  at  another  hospital 
m  this  city  where  he  remained  for  four  weeks.  Taken  home  with  generalized 
edema  and  pining  about  4  ounces  of  urine  a  day. 

Physical  F.rainhuitifitt. — Child  chronically  ill.  Genera!  edema.  Tonsils  have 
been  removed.  Heart  and  lungs:  negative.  Abdomen:  distinct  fluid  wave. 
Liver:  3  em.  bdow  costal  margin.  Extremities:  moderate  edema. 
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Laboratory  £jraiHmaHi(m.«->Pirqiiet  and  Wassennwn  tests,  negative.  Hcsno« 

globin,  80  per  cent.;  erythrocytes.  4.100.000;  leukocytes,  12,000;  polymorplwmi* 
clears,  55  per  cent  Blood  pressure.  100/80. 

Urine:   Albtmiin,  three  plus;  many  hyalin  and  granular  casts. 

Blood  Oiemistry:  Urea  nitrogen.  19.6;  nonprotein  nitrogen,  53.4;  tlfic  acid* 
2.6;  creatinin,  1.7;  cholesterin.  0.592  per  cent.   Scrum,  milky. 

Diet:    Fluids  limited  to  500  c.c. ;  milk,  cracker  and  zwieback  were  given. 

March  4  to  10:  Salt  metabolism  estimated.  Conclusions  of  this  test  art 
marked  water  retention,  moderate  sodium  chlorid  retention,  no  nitrogen  reten- 
lion.   Intake.  500  cc,  per  day;  average  excretion.  250  c.c. 

March  28:  Child  graduaUy  improving.  Put  on  a  diet  consisting  of  cereals, 
milk,  toast  and  ice  cream.  Water  intake  and  excretion  about  the  same.  Weight, 
32  pounds. 

TABLE  24.— UaiMB  Excketiok  in  Case  11  with  ani>  without  Wat£K  Test 
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TABLE  25.— Urine 
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Weight  in  Case 

11 

Data 

Excretion 

Wctglit 

400 

n* 

  .W 

iriO+ 

so* 

4:0 

M 

aso 

e* 

400 

a* 

.......  seo 

s?* 

760 

700 

SI" 

.'>40 

  Tif> 

T.W 

» 

  .510 

MO 

BOO 

ap« 

sto 

n 

m 

  500 

.%o 

nil 

?ab 

K 

ma 

Blood  Chemistry:   Serum,  milky;  urea  nitrogen,  16.8;  nonprotein  nitrogen, 
322;  aric  acid,  2;  creatinin,  U;  cholesterin,  0.<i96;  carbon  dioxid,  43J. 
April  26:    Qiild  still  Improving;  up  in  chair.   Weight,  31  pounds  and 

12  ounces. 

Blood  Chemistry:  Urea  nitrogen,  163;  nonprotein  nitrogen,  46.9;  uric  acid, 
2.4:  creatinin,  1.2:  chok-sterin.  0.424  per  cent.;  total  senutt  protein,  62  per  cent; 
serum  sodium  cblorid,  5.9  mg. 

Urine:  Albumin,  two  pltis;  occasional  granular  easts. 

Blood  pressure.  \05/f^5 

May  10:  Discharged  with  the  following  note:  Free  from  edema.  Water 
excretion  about  the  same  as  intake.  Urine:  albumin,  two  plus,  with  only  a 

rare  cii'-t. 

Diet:  500  c.c.  of  fluid — water  and  milk— rice  or  other  cereal,  potato,  vege- 
tables, ice  cream.  Weight,  32  pounds. 
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Return  Examhiation. — November  15:    Since  discharge  from  hospital  six 

nioiiths  ago  Iia.s  liail  frequent  pufTliic^s  of  the  face,  hut  no  tdc-tna  of  IcRS  or 
ascites.  Has  been  on  above  diet  since  discharge,  tlas  passed  about  12  ounces 
of  urine  a  day. 

Physkal  Examination. — The  child  is  in  fairly  good  condition;  pale;  some" 
edema  about  the  eyes.   Lungs :  little  dulness  at  left  base.   Heart :  not  enlarged. 
Abdomen :  no  ascites.    Lower  extremities,  no  edema.    Blood  pressure,  89.60. 

Laboratory  Examinattun. — Uriiio :  Spci  ific  gravity.  10.10;  albumin,  heavy 
trace;  rare  ca.sts.  Blood  Clieniistr>  ;  Serum,  milky;  urea  nitrogen,  14;  uric 
acid.  2;  crcatinin,  1 ;  cholesterin.  0.376  per  cent;  total  serum  protein,  42  per  cent. 

Cask  13  (Hospital  No.  214516).  Nfalc.  aged  4H  year?;,  admitted  Oct.  27, 
1921.  UUacrvcd  one  month  in  hospital  wJth  a  previous  history  of  five  weeks. 
Only  possible  etiology  was  tooth  extraction.  The  intractable  edema  despite 
marked  limitation  of  fluid,  the  normal  blood  nitroRcn.  the  high  chulcstcrin. 
the  lowered  basal  metabolism  and  the  urine  findings  lead  us  to  classify  this  case 
fts  a  true  nephrosis.   A  high  protein  diet  tried  for  two  weeks  had  no  effect. 

F(i  in  ity  flistnry. — Negative 

rrciiouji  History. — Child  frequently  had  fairly  sore  throat.  Tonsils  and 
adenoids  removed  two  years  ago.  Measles,  two  years  ago;  pneumonia  and 
otitis  media,  five  months  ago. 

TABLE  26.— Urine  Excbbtiok  in  Case  13  Befoke  and  Ama  Water  Test 

Nov.  t.  J921.    Water  Test:  Intake.  350  O.c. 
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TOttX  tow  hoan,  MS  ag.    ToM  twcaty^toar  boun.  MS  ce. 


Present  History. — About  five  weeks  ago  had  a  tooth  extracted.  Almost 
immediately  after  that  it  was  noticed  that  child  had  pufiiness  of  eyelids,  but 
in  the  coiir<!e  of  two  weeks  it  had  disappeared.  About  ten  days  ago  the  edema 
reappeared  and  rapidly  involved  the  lx>dy  and  the  extremities. 

Physical  Examination.  —  Child  chronically  ill.  General  anasarca.  Face: 
edematous.  Eyes:  almost  closed;  swelling  of  the  lids.  Throat:  slightly  con- 
gested. Lungs:  little  flatness  and  diminished  breathing  at  right  base.  Heart: 
negative.  Abdomen:  distended  with  fluid  wave.  Marked  edema  of  scrotum 
and  penis.    Fxtremitics :  marked  edema. 

Laboratory  Examination. — Pirquet  and  Wasscrmann  test,  negative.  Hemo- 
globin, 90  per  cent.;  erythrocytes.  5.470,000;  leukocytes,  17,000;  polymorphonu- 
clears, 73  per  cent.   Blood  pressure,  98/68. 

Urine:  albumin,  four  plus;  many  casts  and  a  few  white  blood  corpuscles. 

Blood  Chemistry:  Serum,  clear;  urea  nitrogen,  12.6;  nonprotein  nitrogen, 
J2.9;  creatinin.  1.2;  cholesterin,  0.552  per  cent. 

Phenolsulphonephtlialein  Test  (intramuscular) :  Excretion  first  hour,  12  per 
c«nt.;  second  hour.  8  per  cent.;  total,  20  per  cent. 

Diet ;  Milk.  500  c.c.  for  four  or  five  days;  later  reduced  to  J50  cc.  Weight, 
37  pounds  and  6  ounces. 

November  8:  Given  thyroid,  %  gnta  twice  a  day.  Discontinued  after 
two  days. 

November  11 :  Phenolsulphonephthalein  Test  (intravenous) :  Total  excre- 
tion, 50  per  cent,  after  two  hours. 
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Nov«iMber  15:   Child  had  not  improved.  Weight,  5  potnids  more  thM  on 

admission.  Put  nn  high  protein  diet,  consisting  of  350  CC  skimided  milk;  two 
eggs ;  chicken,  50  gm. :  peas,  20  gm. ;  farina  once  a  day. 

November  14:  Southey  tubes  applied  to  lower  extremities;  about  60  c.c.  oi 
edema  fltjid  nMained.  Analysis  of  edema  fluid:  specific  gravity.  1.005:  cho- 
lestcrin,  0.012  per  cent.;  sodium  chlorid,  0.64J  per  cent.  Basal  metabolism, 
20  per  cent.  Blood  presBurc»  80/60. 

Case  16  (Hospital  No.  210059) ,  — Male,  aged  2,  admitted  May  9.  1931. 
Child  has  had  edema  for  eight  months.  Etiology,  probably  scarlet  fever.  Has 
had  all  modes  of  treatment,  protein  free  diet,  high  protein  diet,  diuresis,  thyroid, 
decapsulation  of  kidney,  without  any  cf?cct.  The  urine  always  contained  large 
amounts  of  albumin  and  casts;  the  blood  urea  became  high  during  the  latter 
part  of  the  illness.  The  diotestertn  always  remained  high,  but  what  was  mott 
surprising,  the  serum  protein  was  not  decreased.  Child  finally  died.  A  typtcat 
case  of  nephrosis. 

* 

T.\BLE  27.—URINE  Excretion  and  Weight  in  Case  1.^ 


Dal* 

October  18.  

Octobn' ».  

October  SO.  

Ortrihrr  SI....  

Xovmifvr  1  

November  3  

KoTetnt>er  4  

KovoDber  5.  

KovMDDber  C.  

Koveniber  7.....  

KoT6nil>er  8....,,...............,...,.,,...., 

MovnntNT  9  

KoTcniber  10....  

November  11  

Noveml)er  12  

November  13  

Novemtier  14  


■1*.. 
K4»remb«r  17.. 
KeT«mt>er  16.. 
November  19., 
November  ».. 
Novemt>cr  11.. 
Hovnohvi "  '  . 
November  -a. . 


Nomnlwr  C7.. 


latate 
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WcWit 

•  •  • 

m 

• 

•  •  • 

m 

• 

m 

ISO 

$» 

too 

m 

w 

m 

660 

tt» 

aw> 

m 

BO 

tt 

» 

ss 

ISO 

ilO 

«P 

so 

300 

«• 

S40 

M» 

nu 

ISO 

4S« 

t 

m 

T 

«4 

420 

4» 

49* 

m 

UO 

46* 

m 

m 

48* 

48ft- 

3^ 

100 

iCit 

380 

46 

uo 

4«> 

lEfr 

100+ 

17 

!»• 

Family  H ijt or y.— Three  children.  Mother  had  three  miscarriages  after  birth 

of  second  child:  otherwise  negative, 

Prexnous  History. — Whooping  cough  when  7  months  old;  when  1  year  old, 
fairly  severe  bum  on  body  which  healed  in  three  weeks. 

Present  lUitnry. — .■\boiit  six  weeks  before  admission  an  older  sister  of 
patient  had  scarlet  fever.  ,\hout  this  time  this  child  had  a  uiild  rash  for  one 
day  with  temperature.  One  month  before  admbsion  child  fell  a  great  deal, 
and  it  was  then  noticed  that  his  legs  were  swollen  and  that  he  passed  very 
little  urine.    Urine  exaiTiiiied  and  albumin  found  but  no  blood. 

Physical  BxamhuUiori. —Vatient  acutely  ilL  Generalized  edema.  Eyes  almost 
closed  becansr  of  swelling  of  lids.  Ears:  ptinilent  discharge  from  right  ear. 
Throat:  tonsils  ragged;  not  congested.  Lungs:  dulncss  at  both  bases.  Heart: 
not  enlarged.  Abdomen :  very  much  distended  with  shifting  dniness.  Extremi- 
ties :  swollen,    ^^'ei>;ht.  29  jiounds. 

Laboratory  i:.romi»i(ifio»i.— Hemoglobin,  74  per  cent.;  erythrocytes.  5,500,000; 
leukocytest  15,400;  polymorjihonuclears,  60  per  cent. 
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May  9:  Urine:  qiccific  gravity,  1.030;  albumin,  four  plus;  many  hyalin  and 
granuhir  casts  and  rare  letucocytes. 

Blood  Chemistry:     Urea  nitrogen.  18.2:  uric  acid.  1.5;  cholcstcrin,  OJ76 
per  cent.;  carbon  dioxid,  34.7;  sodium  chlorid,  5.5;  :ierum  protein,  5.77  per  cent. 
PfnitMt  and  Wassermatm  tests,  negative  Blood  pressure.  90/60. 
Diet :  Water,  500  c  r. ;  sugar,  90  gm. 

May  13:  Put  on  high  protein  diet.  Suuthey  tubci*  were  inserted  in  lower 
extremities.  For  next  few  weeks  no  improvement  in  the  edema.  Blood  Exaffl* 
ination :  Urea  nitrogen.  .12.2;  nrniprotciii  nitrogen.  66.5;  uric  acid,  2;  creatinin, 
1.6;  choiesterin,  0.532  per  cent.  Plasma  Volume:  cells,  24  per  cent.;  plasma, 
76  per  cent  Weight,  32  pounds. 

J}inc  9:  Transferred  to  surgical  service  where  double  decapsulation  of 
kidneys  was  done.  Kidneys,  large  and  pale. 

June  25:  Tran.sicrred  Xo  medical  service.  During  stay  in  surgical  ward 
there  was  not  much  change  in  the  edema.  Fundi  were  normal.  Blood  Chem- 
istry: Urea  nhrogen,  23JB;  cholestcrin,  OJ06  per  cent  Diet:  fniit  juices,  vege- 
tatilr.  milk.  800  c.c.  Within  next  few  days  chtid  became  very  edematous.  Diet 
consisted  uf  350  c.c.  of  milk. 

July  11:  Thyroid,  ^  grain,  three  times  daily,  given.  One  week  later  gelatin 
and  cream  cheese  added  to  diet.  This  was  followed  hy  diarrhea,  but  edema 
became  le»^  marked.  Urine  could  not  be  measured,  hut  child  was  voiding  a 
fair  quantity.  Two  weeks  later  edema  again  increased.  Put  back  on  high  pro* 
tein  diet  and  10  grains  urea  dtlorid,  given  three  times  a  day.  Weight,  25  pounds. 

August  24:  Blood  Chemistry:  Urea  nitrogen,  47.6;  cholestcrin,  0J60; 
protein,  7.15  per  cent. 

September  3:  No  improvement.  Given  diuretic. 

September  14:    Paracentesis,  300  c.c.  fluid  obtafo^.   Prcv«»»  di^  dis> 

continued  :  put  on  400  c.c.  milk. 

September  19:    Put  back  on  high  protein  diet. 

September  30:   Taken  home  against  advice  witit  no  Improvement.  Urine 

remained  the  same  thmuphnnt  the  entire  stay  in  hospital,  containing  albumin, 
four  plus,  and  casts  but  no  blood  cells.  Discharge  weight,  23  pounds,  5  pounds 
less  than  upon  admission. 

A  few  days  later  child  was  taken  to  Ramies'  Hospital.  .\"ew  York.  No 
improvement.   Child  was  transfused  but  died  within  two  weeks. 
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The  responsibility  of  oral  diseases  must  rest  on  the  physician  rather 
than  on  the  denlist,  for  the  dentist  and  oral  surgeon  heal  and  correct 
already  existing  oral  disorders,  while  the  opportunity  o£  detecting  and 
preventing  potential  disturbances  comes  to  him  whose  contact  with  the 
patient  commences  early  and  contumes  with  more  or  less  frequency. 

This  is  particularly  true  of  the  pediatrician ;  who  visiting^  the  patient 
in  most  cases  shortly  after  tnrth  assiunes  the  care  of  the  general  condi- 
tiOQi  which  naturally  thrusts  on  him  the  responsibility  for  the  condition 
of  the  oral  cavity  The  widespread  interest  lately  aroused  by  statistics 
indicating  the  large  numbers  of  children  alTectcd  with  teeth  disorders, 
makes  it  desirable  lor  the  pediatrician  to  become  belter  acquainted  with 
the  normal  oral  cavity,  so  that  he  may  detect  earlier  any  abnormal 
conditions  or  tendencies  in  the  child's  mouth.  With  these  facts  in  mind, 
it  may  be  profitable  to  examine  anew  some  of  the  more  common  oral 
disorders. 

Formation  of  Teeth. — Preparation  for  tooth  formation  takes  place 

as  early  as  the  sixth  week  in  ntern,  and  between  the  seventh  and  eighth 
week,  the  first  step  in  development  is  evident  by  the  lorniatiuii  of  what 
is  known  as  a  dental  hnn6  or  rid^e.  The  enamel  begins  lo  form  on  the 
deciduous  leeih  about  the  hevenieenili  week  in  ulero  and  ends  about 
six  numtfis  after  birth.^  It  is  evident,  then,  that  the  pediatridan  has 
almost  no  control  of  the  formation  and  general  condition  of  the 
deciduous  teedi.  The  condition  of  the  primary  teeth  is  practically 
settled  before  birdi. 

The  formation  of  the  teeth  of  the  unborn  child  may  be  impaired  in 
one  or  two  ways :  ( 1 )  by  lack  of  «;uitable  material  with  wliich  to  form 
teeth,  and  (2)  by  impairment  <>t  formation  by  toxemias.  It  is  obvious 
that  the  fetus  needs  the  salts  uf  calcium  and  phosphorus  in  the  forma- 
tion of  teetli,  and  it  must  depend  on  its  mother  for  that  supply.  VitaitUns 
are  most  essential  so  that  their  salts  may  he  utilized.  Therefor^  besides 
other  essentials  necessary  to  attain  proper  metabolism,  the  mother 
should  have  a  well  balanced  diet,  giving  special  attention  to  those  foods 
which  contain  mineral  salts  and  vitamins  if  good  deciduous  teeth  are 
to  be  formed. 

Althnugh  the  tissues  of  the  mother,  rather  than  tlie  tissues  of  the 
unborn  child,  suffer  from  any  acute  or  chronic  toxemias,  nevertheless 
these  toxemias  probably  cause  serious  impairment  of  the  formation  ot 

*  Received  for  publication.  April  4,  1522. 

*  From  the  Forsyth  Dental  InAnnanr  for  Cbildrcn. 

*  Read  before  the  New  England  Pediatric  Society,  Mardi  10,  1922. 
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tissiie  becauK  of  its  distorbanoes  of  metabolism,  and  consequently 
lessened  assimilation  of  -  food.  This  naturally  includes  a  diminution  in 
the  amount  of  available  salts  to  be  utilized  in  the  formation  of  teeth. 
Another  result  of  toxemia  which  also  leads  to  a  defective  formation  of 
teeth  is  anorexia.  Hence  it  is  important  tliat  all  sources  of  toxemia  in 
the  mother  should  he  eliniiiiaicd  as  far  as  practicable.  Dental  decay 
often  leads  to  toxemia  in  pregnant  mothers.  Onlv  a  .small  percentage  of 
these  mothers  state  that  they  received  any  ireauiicnt  lor  dental  decay.  Ot 
course,  it  would  be  far  better  if  these  pathologie  dental  conditions  were 
discovet'cd  and  treated  before  pr^^nancy  occurred.  Nevertheless,  preg- 
nancy is  no  barrior  to  dental  treatment  About  75  per  cent,  of  die 
mothers  of  the  children  attending  the  preventive  clinic  ^ive  a  history 
of  some  dental  ailment.  With  the  exception  of  decayed  teeth,  most 
of  these  ailments  disappear  at  the  birth  of  the  child,  and  reappear  with 
sub::-e(iuent  pregnancies. 

Dr.  I'ercy  Howe's  animal  experiments  in  the  research  laiiuratory 
of  the  Forsyth  Dental  Inlirmary,  have  shown  tlrnt  lack  of  proper  diet 
has  some  bearing  on  dental  ailments,  particularly  when  the  teeth  begin 
to  loosen.  Perhaps,  the  loosening  of  teeth  may  be  the  result  of  a  drain 
by  die  fetus  on  the  mtf  emal  supply  of  phosphorus  and  calcium.  If  this 
supply  is  not  furnished  through  the  diet  of  the  mother,  it  is  natural  to 
assume  that  the  maternal  tissues,  particularly  the  teeth  and  bones,  will 
suffer,  since  they  will  he  required  to  contribute  the  necessary  elements 
for  the  bone  and  teeth  formation  of  the  unicorn  cliild. 

Of  the  })crmancnt  tcetli,  tlie  enamel  l)C^ins  tri  form  at  hirtli  nr  shi»rily 
before  birth  with  the  tir.st  nj(<Iar.  and  the  complete  i'urnialioa  ul  the 
enamel  of  all  the  permanent  teeth  is  complete  about  the  twelfth  year 
on  the  crown  of  the  third  molar.  After  tfie  fiftii  year,  however,  only 
the  second  and  diird  molars  have  the  formation  of  their  enamel 
completed.' 

The  formation  of  teeth,  both  temporary  and  permanent,  is  subject  to 
many  disturbances,  particularly  those  of  infection  and  nutrition.  The 
temporary  teeth,  as  compared  with  the  permanent  teeth,  show  very  little 

defects  in  their  formation. 

The  formation  of  enamel  proceeds  at  fairly  regular  intervaU.  .Any 
temporary  cessation  of  this  jtruce.ss  can  usually  he  recrignizcd,  even  to 
the  time  of  occurrence,  by  noting"  the  various  defects  in  the  enamel  of 
the  teeth  undergoing  caicitication  durmg  that  period.  The  effect  of 
malnutrition  on  the  teeth  shows  itself  through  many  defects.  Since  the 
enamd  is  derived  from  the  epithelium,  and  is  also  ultimately  derived 
from  the  epiblastic  germ  layers,*  the  eruptive  diseases,  notably  scarlet 

1.  Endleman,  O.,  and  Wagner.  R.  F.:  General  and  Dental  Pathology,  St 
Louis,  C.  V.  Mosby  Company,  1920. 
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fever  and  measles,  leave  their  imprint  on  the  enamel  of  the  teedi.  In 
fact,  any  febrile  condition  of  more  than  three  or  four  days'  duration 
seems  to  leave  its  mark  on  the  formation  of  the  enamel.  Defective 

enamel  formation  usually  occurs  in  rickets. 

Such  tlcfccts  as  the  chalky  appearance  of  the  enamel,  pitting,  trans- 
verse hands  on  the  surface,  hrown  staining  of  the  enamel,  irregular 
antl  serrated  edges  of  the  teeth,  are  seen  with  very  great  frequency 
at  the  dinics.  These  are  the  result  of  constitutional  diseases  and 
malnutrition. 

Dentition. — There  is  altogether  too  great  a  tendency  on  the  part  of 

the  pediatrician  to  <Usregard  the  diagnosis  of  dentition.  Dentition  or 
teething  should  he  regarded  as  a  physiulog-ic  process  and  slu)uid  proceed 
without  any  disturbances.  C  linical  evidence  Imwevcr.  df)es  not  always 
support  this  view.  l"'nfortunate1y,  a  diagnosis  uf  "teething"  is  often 
made  either  from  neglect  to  perform  a  complete  physical  examina- 
tion, or  from  inability  to  interpret  properly  the  findings  of  such  ah 
examination. 

H.  Able  states  that  a  connection  between  febrile  affections  and 
dentition  does  n  •  exist,  but  many  febrile  diseases  lead  to  an  increased 

eruption  nf  teeth,  in  the  same  way  as  the  increased  growth  of  children 
occurs  (luring  or  after  febrile  disorders,  through  the  stimulating  action 
of  toxins  on  the  epiphysis.  He  made  ohservations  on  nineteen  cases  of 
measles  in  children  under  2  years  of  age  who  showed  an  extraordinary 
increase  of  erupted  teeth  during  the  time  of  febrile  attack  and  immedi- 
atdy  afterward.' 

There  is  an  abundance  of  clinical  evidence  to  show  that  the  diagnosis 
of  dentition  can  be  made  correctly  in  many  instances.  Kirk*  states 
that  the  harmonious  synchronism  between  root  growth  and  tissue 

absorption  is  a  delicately  balanced  mechanism,  and  a  sort  of  moving 
equilibrium  depending  for  its  stability  on  the  nutritional  and  physiologic 
Ivilance  of  the  entire  organistn.  There  is  harmonious  corresponclence 
between  the  addition  by  growth  to  the  developing  root  of  the  teeth  and 
the  absorption  of  the  ti'Jsues  overlying  tlie  tooth  crown  as  the  eruption 
of  the  tooth  proceeds.  Tain,  which  is  a  frequent  accom|)animent  of 
teething,  althoui;h  this  is  difficult  to  prove,  is  caused  not  by  pressure 
of  the  tooth  on  the  gums,  but  rather  by  the  pressure  of  the  gums  on 
the  tooth,  which,  in  turn,  presses  on  the  underlying  nerves. 

The  evidences  of  tMthtng  may  vary.  Symptoms  such  as  ri^  in 
temperature,  disturbed  sleep,  gastro-intestinal  disturbances  (particularly 
diarrhea),  increased  salivation  and  increased  desire  for  water,  are 
common.   The  weight  curve  may  be  disturbed.   In  babies  who  show 

2.  H.  Able:  Wicn.  klin.  Wchnschr.,  No.  14.  1919.  p.  392. 

3.  Kirk,  E.  C:  Dental  Cosmos  It:  1373  (Dec.)  1920. 
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evidence  of  spasmophilia,  oonvulsions  are  very  oommon  with  tecthiqg. 
Often  tiabtes  who  previously  offered  no  resistance  to  examination  of 

the  mouth  will,  when  teething,  oppose  any  attempt  to  open  the  mouth 
for  examination,  keeping  the  lips  very  firmly  compressed.  The  gimis 
in  the  areas  where  teeth  are  to  he  erupted  are  tender  and  may  appear 
slightly  swollen,  either  red  or,  more  often,  white  in  color.  The  baby 
frequently  has  a  desire  to  bite  on  anything,  and  linds  relief  in  this  way. 
This  tendency  disappears  when  the  teeth  are  erupted.  Otitis  media  and 
brondiitis  are  said  to  be  frequent  accompaniments  of  teething;  this  may 
be  due  to  a  lowered  resistance  caused  by  physical  irritation.  It  is 
commonly  accepted  that  physical  irritation  from  adenoids,  phimosis 
ami  pin  worms  may  cause  constitutional  disturbances.  These  disappear 
with  the  removal  of  the  cause,  and  may  he  favorably  compared  (o  the 
disappearance  of  the  symptoms  after  the  teeth  erupt.  Dentition  may 
sometimes  have  a  marked  effect  in  increasing  the  irritability  of  the 
nervous  sysieiu,  more  especially  in  infants  liaving  rickets,  spasmophiha 
or  some  nervous  disorders. 

The  evidence  that  these  ^mptoms  are  due  to  dentition  alone  is,  first, 
that  the  symptoms  disappear,  often  with  remarkable  suddenness, 
inunediately  after  the  teeth  erupt,  and  second,  that  with  the  eruption 
of  other  teeth,  similar  symptoms  appear. 

Hygietjc  of  the  Mouth. — Oral  disorders,  especially  in  the  first  months 
of  life,  frequently  result  from  practices  which  are  thought  to  he 
requh-ed  by  good  hygiene.  The  epithelium  of  the  mouth  of  the  mtant 
in  ^  early  months  is  very  sensitive  to  tmuma.  Even  the  sli|^est 
trauma  may  be  followed  by  infection.  It  has  been  demonstrated 
rqieatedly  that  infants  who  do  not  receive  any  mouth  cleaning  before 
die  eruption  of  the  first  tooth  show  a  healthy  epidielium  and  do  not 
suffer  the  various  forms  of  stomatitis  peculiar  to  early  infancy.  No 
matter  how  carefully  the  finger  is  introduced  into  the  mouth  for  cleans- 
ing purposes,  nothing  but  harm  can  possibly  result  from  sudi  practice* 
A  toothless  mouth  requires  no  cleansing. 

Tratuna  plays  an  important  part  in  the  etiology  of  stomatitis 
occurring  during  infancy.  The  giving  of  food  which  is  too  hot  or 
unclean  also  causes  stomatitis.  If  ipore  attention  were  paid  to  proper 
cleansing  of  nipples,  and  to  avmdance  of  the  introduction  of  sootiiers 
and  other  unnecessary  objects  into  the  mouth,  there  would  be  fewer 
cases  of  stomatitis  in  infancy. 

The  principles  of  the  hygiene  of  the  mouth  containing  teeth  are 
still  uncertain.  The  doctrine  that  a  clean  tooth  never  rlecays  is  not 
borne  out  by  clinical  evidence.  It  may  he  nearer  the  truth  to  state  that 
a  clean  tooth  may  not  decay  as  rapitUy  as  one  that  is  not  clean.  Tooth 
powders  and  pastes,  mouth  washes  and  alkaline  dentifrices,  and  other 
cleaners,  chemical  or  mechanical,  are  recommended  by  many  authorities 
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for  the  prevention  of  oral  disorders.  It  has  been  shown  that  antiseptic 
washes  act  only  while  they  are  in  the  inouth,  if  they  act  at  all;  fix'e 
minutes  after  their  use  cuhures  sIkjw  growtli.*  Weak  acid  washes  act 
to  better  advantage  than  alkaline  washes  by  increasing  salivary  secre- 
tion. Anttsq>tic  washes,  on  the  other  hand,  are  salivary  depressants.* 
As  far  as  tooth  powder  and  tooth  pastes  are  concerned,  tiiere  is  no 
direct  evidence  to  support  the  claims  that  they  prevent  decay.  Cameron  * 
has  shown  tliat  a  well  shaped  tooth  has  no  food  residue  ten  minutes 
after  soft  pultaceous  food  has  been  consumed.  It  is  the  belief  of  some 
dental  authorities  that  teeth  are  self -cleansing.  Many  unc!^^lized 
peoples  have  clean  teeth  despite  the  fact  that  they  have  never  even  seen 
a  tooth  brush.  Some  of  these  people  rub  their  gums  with  the  finger^ 
or  cause  friction  on  their  gums  mechanically  by  choosing  foods  that 
require  a  great  deal  of  mastication.  Some  htrbarians  who  are  said  to 
eat  very  soft  mushy  food,  and  eat  only  twice  dally,  have  dean  oral 
cavities.  This  may  be  explained  by  the  fact  that  their  foods  contain 
an  abundance  of  vitamins  and  are  well  supplied  with  salivary  activators. 

CarioKn  Teeth. — There  is  liardly  any  one  factor  more  striking  today 
than  the  marked  prevalence  of  carious  teeth  among  civilized  people. 
The  fact  is  all  the  more  remarkable  in  that  as  soon  as  civilization  creeps 
into  any  comnmiiuy  hitherto  without  its  blessings,  the  number  of  those 
affected  with  carious  teeth  greatly  increases.  Statistics  have  demon- 
strated how  vttalty  carious  teeth  affect  the  nation.  Dental  defects  were 
second  in  importance  as  a  cause  for  physical  rejection  in  the  United 
States  Army.  This  is  a  sorry  showing  that  cannot  be  laid  entirely  to 
the  dental  profession.  The  fact  that  school  records  show  that  toothache 
is  one  of  the  mo.st  frequent  causes  of  absence."  suggests  the  seriousness 
of  the  situation.  In  the  chiklren  s  clinics  of  every  city,  the  presence  of 
a  child  having  a  well  formed  set  of  teeth  with  little  or  no  caries,  or 
only  one  or  two  teeth  missing,  usually  excites  comment  from  the 
examiner.  I  have  reviewed  the  literature  on  carious  teeth,  and  have 
been  surprised  to  learn  how  little  is  known  about  the  prevention  of 
caries.  Hipprocates,  in  500  B.  C,  wrote  that  caries  is  a  manifestation 
of  stagnation  of  depraved  juice-.  Other  causes  such  as  inflammation, 
worms,  putrefaction,  chemical  disglution,  parasites,  drugs,  decomposi- 
tion, various  kinds  f>f  foods. ^  micro-organi=^ms.''  and  osmosis  *  have  been 
considered  at  one  time  or  another  since  then.  In  1881-1901  the  chcmic<»- 
parasitic  tlieory  of  Miller  seemed  to  liave  settled  beyond  doubt  to  most 

4.  Pickerill,  H.  P.:  The  Prevention  of  Dental  Caries  and  Oral  Scp»U, 
London,  Bulliere,  Tindall  and  Cox,  1919,  p.  265. 

5.  Cameron,  H.  C:  Lancet  1:86  (April  23)  1921. 

6.  U.  S.  Public  Health  Kcp  .  Nov.  19,  1920.  p.  2/6.1 

7.  Baker.  A.  W.  W.:  Tr.  Roy.  Acad.  Med.,  Ireland  11:355.  1891. 
&  Walkhoff :  Brit  J.  Dent.  Sc.  M:212  (July)  1921. 

9.  Echerman,  R.:  DenUl  Items  of  Interest  lt:44S6  (June  )  1918. 


Digitized  by  Google 


COHBN^RAL  DISORDERS 


niembers  of  the  dental  profession  that  the  cause  of  carious  teeth  had 
been  solved,  and  henceforth  prevention  of  caries  was  a  conniaratively 
simple  process,  i.  e.,  by  the  removal  of  the  cause  of  fennentation  locally. 
This  tfieory  has  been  oonvindoKly  <)isproved  by  Howe  and  others.^* 
It  is  due  to  the  persisteiit  efforts  of  Drs.  J.  Sim  Wallace  and  H.  C. 
Pidccrill  •  of  Fnj^l.md  and  Drs.  Percy  Howe  and  W.  J.  Gies  of  this 
country  that  the  theory  of  diet  being  a  controllinj^  element  in  the  causa- 
tion of  carious  teeth  is  gaining  support.  Other  inHiienccs  may  be 
re5|>('n-iMe  for  the  increase  in  the  number  of  carious  teeth,  such  as 
enviruiinient,  manner  of  Uving,  and  infection.  The  evidetKe,  however, 
seems  to  point  toward  defective  diet  as  being  largely  responsible  for 
the  widespread  prevalence  of  carious  teeth. 

The  following,  gathered  from  the  literature  on  carious  teeth,  are 
the  u^^ual  illustrations  which  point  to  diet  as  a  causative  factor  of  caries : 

1.  Teeth  of  primitive  people  in  Australia,  who  for  many  years  have  . 
lived  under  civilized  or  partially  civilized  condition^;  ire  hnA  in  com- 
parison with  those  of  their  tribe  who  have  continued  under  primitive 

conditions.'* 

2.  K.iftirs  i>upplied  with  the  food  of  civilization  have  in  one  genera- 
tion become  totally  different,  in  regard  to  caries,  from  those  Kaffirs  w4i0 
are  still  living  on  their  native  diet.^ 

3.  The  disease  is  rare  among  the  Red  Kaflirs  in  southeastern  Africa 
who  have  not  taken  kindly  to  European  conditions  and  diet.^' 

4.  The  Esquimaux  were  practically  free  from  caries  until  change 
of  diet  with  the  influx  of  refined  food.'" 

5.  Colyer  notes  that  men  of  certain  tribes  of  Africa  did  not  liave 
dental  caries  until  they  were  rccniited  into  the  British  Army." 

6.  The  Maori  children  in  New  Zealand  have  tlie  very  low  rale  of 
1  per  cent,  caries.   In  Europe  the  rale  for  carious  teeth  is  85  per  cent.^* 

7.  In  Scotland,  among  those  living  on  the  highlands  and  using  coarse 
foods,  caries  is  rarely  seen.  Those  who  inhabit  the  lowlands  and  par- 
take of  the  finer  foods  suffer  far  more  from  carious  teeth.^' 

At  a  dime  heM  in  June,  1921,  during  the  annual  meeting  of  the 
American  Medical  Association,  at  the  Forsyth  Dental  Infirmary, 
Dr.  H.  DeW.  Cross  presented  176  immigrant  children  of  all  ages,  all 
of  whom  had  been  in  this  country  less  than  four  weeks.  Almost  all 
nationalities  were  included  in  this  group,  except  those  of  Fnglish.  Irish 
or  French  descent.    Virtually  none  of  these  children  had  ever  seen 

10.  Howe.  P.:  Dental  Cosmos  4t:921  (Aug.)  1S20: 

11.  Suk.  v.:  Am.  J.  Physical  .An  «  r  p  i  2:351,  1919. 

12.  Colyer,  S.  :  Brit.  Dent.  Rcc,  39:401.  1919. 
U.  Colyer,  S.:  Brit.  Dent,  Rec.  17:405.  1917. 

14  Gihb?.  T.  H.:  Edinburgh  M.  J.  18:433  (Ji 1Q17. 
IS.  Wells,  F.  M.:  Brit.  J.  Dent  Sc.  U:13S  CMay;  1921. 
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a  toothbrush.  Dr.  Cross  found  that  JO  per  cent,  had  perfect  mouths, 
30  per  cent,  had  no  more  than  two  small  cavHieSp  and  a  bad  mouth  was 
iht  exception  among  the  remainder.  In  contrast  to  this,  I  presented 
almost  an  equal  number  of  children,  of  about  the  same  ageSf  all  being 
born  in  this  country.  They  showed  little  or  no  evidence  of  malnutritiDn 
and  had  been  chnsen  at  random,  just  as  were  those  of  the  other  ^oup. 
In  this  frroup  a  perfect  month  was  the  exception;  about  80  per  cent, 
of  the>c  cliildren  showed  mouths  in  need  of  dental  treatment.  A  few 
of  the  moutlis  were  almost  beyond  repair.  A  large  proportion  of  these 
children  had  been  under  a  physician's  care  since  birth.  Needless  to  men- 
tion, these  school  children  were  well  versed  in  the  art  of  nsii^  the 
tooth  brush,  and  a  great  majority  of  them  presented  the  so-caDcd 
physiologically  clean  mouth,  but  had  carious  teeth,  while  many  of  the 
"new  Americans"  of  Dr.  Cross's  group  had  tartar  on  their  teeth,  but 
were  free  from  caries. 

Since  our  knowledge  of  etiology  of  carie<i  is  insufficient  for  its 
l)revention,  earlv  treatment  is  of  paramount  importance.  It  has  heen 
conservatively  estimated  that  mure  than  90  per  cent,  of  the  children 
entering  the  public  schools  are  in  need  of  treatment  for  carkms  teeth. 
No  doubt,  a  large  proportion  of  these  children  had  already  been  seen, 
for  one  reason  or  another,  by  a  physician,  and  caries  noted  yet  com- 
paratively few  show  any  evidence  of  dental  treatment.  Instead  of  early 
decay  being  arrested,  the  condition  is  allowed  to  go  from  bad  to  worse. 

Early  decay  is  first  seen  at  the  junction  of  the  teeth  and  gums. 
If  the  patliologic  condition  of  the  teeth  is  so  far  advanced  that  the 
tooth  does  not  function,  then  extraction  is  strongly  advisable.  A 
badly  decayed  tooth  does  not  function  because  the  child  will  not  chew 
on  it,  to  a\oid  the  pain  caused  by  the  exposed  pulp.  This  leads  to 
bolting  the  food.  £xtractii^  badly  decayed  temporary  teeth  conserves 
tfie  permanent  teeth  which  are  in  the  process  of  formation,  and  inflam- 
mation around  the  apex  of  deciduous  teeth  will  lead  to  permanent 
changes  in  die  secondary  teeth  directly  underneath. 

Discussion  of  the  necessity  for  treatment  of  deciduous  caries  would 
be  unnecesNary  were  it  not  for  the  fact  that  its  treatment  is  sadly 
neglected  and  postponed.  Mothers  are  asking  for  treatment  of  their 
children's  first  teeth,  only  to  be  told  that  it  is  impractical  and  inadvisable 
because  these  teeth  arc  only  temporary,  ancl  are  soon  to  he  replaced 
by  permanent  ones.  Sometimes,  the  excuse  given  for  not  extracting 
decayed  deciduous  teeth  is  that  tlie  jaw  will  not  develop  properly. 
These  and  many  other  imwarrantcd  excuses  are  being  given  to  mothers 
daily  both  by  the  dentist  and  the  physician.  It  is  the  opinion  of  those 
who  are  in  the  best  position  to  judge,  that  any  harm  that  may  possibly 
result  from  the  extraction  of  carious  deciduous  teeth  is  negligible,  in 
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comparison  to  the  harm  resulting  ironi  the  failure  to  extract.  Since 
no  child  is  too  young  to  have  caries,  it  follows  that  no  child  is  too 
young  for  treatment. 

No  cavity  is  too  small  to  be  disr^arded,  and  the  pediatrictan  should 
insist  on  the  immediate  treatmoit  of  caries  at  any  age.  It  is  only  by 
taking  care  of  the  teedl  of  children  of  preschool  age  that  the  teeth 
of  the  school  children  and  adults  will  be  safeguarded.  The  time  may 
be  approaching^  when  public  schools  will  demand  as  necessary  for 
admission  a  certificate  of  a  clean  Inouth  requiring  no  dental  treatment. 

The  pediatrician  should  be  aware  of  the  fact  that  conditions  exist- 
ing during  the  period  from  birth  until  the  sixth  year  determine  the 
future  condition  of  the  teeth,  all  the  teeth  bdi^  already  in  formation, 
except  the  second  and  third  molars,  which  are  formed  after  this  i>eri6d. 
In  other  words,  the  question  as  to  whether  the  child's  teeth  nmy  become 
carious  is  practically  settled  before  the  eruption  of  the  first  permanent 
tooth,  vs'hich  occurs  nt  6  years.  It  is  not  generally  recognized  by  tlie 
pediatrician  that  the  first  yeur.s  of  a  child's  life  are  critical  ones  as  far 
as  structure  of  the  permanent  teeth  are  concerned. 

Diet  and  exercise  of  die  jaws  and  teeth  are  essential,  more  espe- 
ctally  under  5.  Dr.  W.  J.  Gies  ^*  states  tfut  since  the  teeth  are  formed 
principally  from  the  salts  of  calcium  and  phosphorus,  these  salts  should 
be  given  in  sufficient  quantities  in  the  diet  so  that  teeth  will  develop 
as  they  shotild.  Dr.  Percy  Howe emphasizes"  that  in  order  that  the 
IxKly  may  be  able  to  assimilate  the  calcium  and  phosphorus,  vitamins 
are  a  very  necessary  addition  to  the  diet.  Mrs.  May  Mellanby  sug- 
gests "  that  fat  soluble  A  or  some  other  vitamin  ot  similar  origin  is 
essential  to  the  diet,  before  caldnm  can  be  used  the  extent  necessary 
for  the  construction  of  normal  teeth  and  jaws.  Dr.  J.  Sim  Wallace 
insists  that  the  teeth  and  jaws  be  made  to  function  through  masti* 
cation.**  He  believes  that  soft,  mushy  foods  do  not  exercise  the  jaws 
sufficiently  nor  stimulate  the  gums,  and  that  food  which  requires  masti- 
cation causes  friction  in  the  gums  and  produces  a  hard  healthy  condition. 
Besides  urging  that  food  be  hard  enough  to  cause  vigorous  mastication, 
Pickerill  advocates  the  use  of  food  that  will  increase  salivary  secretion.* 

Although  no  one  factor  can  account  for  the  prevalence  of  caries,  it 
seems  reasonable  to  .^upixjse  that  the  dietary  solution  of  the  problem 
of  carious  teeth  centers  about : 

First. — The  daily  intake  of  foods  that  contain  those  substances  from 
which  teeth  and  jaws  can  be  formed,  namely,  sufficient  calcium  and 
phosphorus. 

16.  Gies,  W.  H.:  Dominion  Dent.  J.  SS:16J  (May)  1921. 

17.  Howe,  P.:  Dental  Cosmos  CS:1086^  (Nov.)  1921. 

18.  M.llan1»v.  M  :  Brit.  J.  Dent.  Sc.  M:70  (March)  1921. 
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Seeond.'^AMing  vitamins  to  the  diet  so  that  the  body  may  be  able 
.to  titilixe  these  elements.  Foitunatdy,  foods  that  contain  an  abundant 

supply  of  calcium  and  phosphorus  usually  contain  vitamins  also. 

T/iir</.— The  development  and  proper  functioning  of  the  jaws  and 
teeth,  w  hich  can  best  be  accomplished  by  vigorous  mastication,  therefore, 
hard  and  fibrous  foods  are  desirable  in  tlic  diet. 

fourth. — The  stimulation  of  salivary  secretion  is  necessary  if  the 
teeth  are  to  be  assured  of  any  benefit  that  may  come  from  a  copious 
flow  of  saliva;  this  can  be  best  acctaipHshed  by  including  in  the  diet 
foods  that  are  dassed  as  salivary  activators. 

A  great  deal  of  mineral  matter  is  lost  by  the  methods  of  preparatioa 
in  cooking.  After  vegetables  are  boiled,  the  water  containing  a  good 
deal  of  the  mineral  f^alts  is  usually  discarded.  Cereals  are  ground  fine, 
by  high  milling,  which  cau'^es  the  removal  of  mineral  matter  by  the  liner 
machinery.  While  bread,  which  ia  made  of  line  flour,  is  used  extensively 
instead  of  common  whole  wheat  bread.  These,  and  many  other  illustra- 
tions show  that  our  modem  dietary  fails  to  meet  &e  vital  needs  of 
the  body. 

The  preventive  clinic  at  the  Forsyth  Infirmary  recommends  cereals 
such  as  Irish  oatmeal,  rolled  oats,  cracked  wheat,  cracked  corn,  hominy 
grits,  brown  rice,  and  others  for  common  usage.  There  is  less  dc>t ruc- 
tion in  them  of  the  very  valuable  minerals,  and  they  require  more 
thorough  mastication. 

As  substitutes  for  the  commonly  used  bread  made  of  fine  white 
flour,  the  use  of  whole  wheat,  rye,  bran  and  oatmeal  breads  is  strongly 
advocated  for  their  coarser  qualities.  Rye  and  whole  wheat  flour  are 
recommended  for  home  baking.  In  place  of  the  finer  sugars,  molasses, 
honey  and  pure  maple  sugar  can  be  substituted  to  advants^. 

Animal  experiments  have  proved  that  calcium  is  indispensably 
necessary  to  teeth  formation.  Children  who  inhabit  regions  that  have 
excessively  soft  water  show  an  excessive  number  ui  cases  of  caries.*" 
Children  living  in  regions  with  water  containing  calciimi  salts,  carbo- 
nates or  sulphates,  have  much  better  salivary  glands  than. those  who 
have  grown  up  in  soft  water  regions;  also,  the  former  have  less  cartes 
than  the  latter." 

Howe  has  demonstrated  that  caries  can  he  prevented  and  arrested 
by  diet  aione."*  By  feeding  animals  with  a  diet  deficient  in  vit;im!n<. 
caries  and  decav  readily  follow.  He  has  shown,  also,  that  the  teeth 
are  one  of  the  first  and  sonieiiaicii  the  only  tissue  to  be  affected  by  a 
diet  dcAcicnt  in  antiscorbutic  vitamins.  Vitamins  themselves  do  no 
apparent  good  so  far  as  the  teeth  are  concerned  if  there  is  an  insuflkient 
amount  of  calcium  in  the  food. 


20.  Cook,  J.  B.:  Lancet  1:888  (March  28)  1914. 
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W'allace  has  reported  very  favorable  results  in  prevention  nf  caries 
in  children  hv  pivin^  a  diet  containinj^  hard  food?.  The  children 
developed  strong  jaws  as  a  consequence  of  repeated  functioning  of  the 
masticating  apparatus. 

It  is  highly  probable  that  saliva  contains  a  substance  or  substances 
to  prevent  either  the  onset  or  the  progress  of  caries.  It  is  interesting 
to  note  that  saliva  of  mouths  having  good  teeth  ha-^  a  higher  percentage 
of  calcium  than  saliva  of  mouths  having  caries.*  This  may  be  another 
means  of  determining  whether  or  not  the  body  is  able  to  fulfill  if; 
calcinm  re(iuireinents.  Tt  mav  not  l)e  out  of  place  here  to  compare 
calcium  deticiency  in  saliva  to  endocrine  ini,ufticiency.  By  that  is  meant 
that  if  the  body  is  not  supplied  with  a  sufficient  amount  of  calcium, 
either  because  of  in^Uflident  intake  or  through  a  failure  of  the  body  to 
utilize  tiie  ingested  cakium  because  of  some  disturbance  in  metabolism^ 
the  saliva  may  be  taken  as  an  indicator*  to  some  extent*  of  the  cakium 
content  of  Ae  body.  Likewise*  if  there  is  a  dietary  deficiency,  there  is 
every  reason  to  expect  a  deficiency  in  the  functimiing  of  all  the  j^ands 
of  thf  body.  This  deficiency  includes  an  endocrine  insufficiency,  since 
in  proportion  the  more  highly  specialised  tissues  are  usually  the  worst 
sutTerers  in  any  constitutional  disturbances.  Assnminf^.  therefore,  that 
the  body  has  a  sulticient  supj)!)  of  available  mineral  salts,  the  mouth 
can  best  be  supplied  witii  ihej.e  through  stimulation  of  its  gland  prod- 
ucts* that  IS*  through  stimulating  the  secretion  of  the  salivary  glands. 

The  more  saliva  that  can  be  stimulated  in  a  natural  manner,  the 
more  probable  it  is  that  there  will  be  sufiicient  protective  agencies.  The 
most  natural  salivary  stimulants  are  foods*  and  the  character  and 
quantity  of  saliva  depends  on  the  character  of  food  The  salivary 
secretion  does  not  respond  in  the  same  way  to  a!!  foods.  For  example* 
dry  bread  increases  the  amount  of  saliva  two  to  one.  apples  and  oranges 
increa.se  the  saliva  six  to  one.  Acids  and  highly  flavored  foods  increase 
the  saliva  in  quantity,  alkalinity  and  ptyalin  content.  Probably 
all  liiree  have  much  to  do  with  the  cleansing  of  the  mouth  and  pre- 
vention of  caries.  Almost  all  v^etables*  cooked  or  raw,  and  all  fruits 
stimulate  the  flow  of  saliva.  Moreover,  when  these  foods  are  ealen* 
tiie  flow  of  saliva  continues  long  after  th^  are  swallowed.  The  celluloses 
arrested  in  the  mouth  are  disint^rated  by  the  teeth ;  the  acidity,  remain- 
ing long  enough  in  the  mouth  after  the  food  has  been  swallowed,  is 
strong  enough  to  continue  to  simulate  the  flow  of  saliva.  Other  food 
stuflfs  besides  fruit  and  vegetables  that  may  be  classed  as  salivary 
activators  are  crusts  of  bread,  toast,  zwieback,  coarse  biscuits,  nuts, 
vinegar,  sardines  and  salads.  Foofls  that  arc  known  to  be  poor  salivary 
stimulants  include  farinaceous  foods,  fine  white  bread,  fine  white 
biscuits,  tea  and  coffee,  aikaiuie  foods,  sweets,  chocolate*  manufactured 
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sugar  and  tasteless  food.  Fgods  classed  as  indifferent  to  salivary  stimu- 
lation include  meat,  fish,  eggs,  rice  and  brown  bread,'* 

It  has  been  stated  th.it  canes  has  increased  with  the  increased  con- 
sumption of  refined  sugar  and  coauuercial  glucose  used  in  jams,  sweets 
and  syrups.  Curiously,  these  are  known  to  be  salivary  depressant;*. 
According  to  Wheattey,  between  1919-1920,  children  from  Shropshire, 
5  years  of  age,  showed  on  an  average  1.9  decayed  teeth  per  diild,  as 
against  6.4  per  child  between  1910-1914.  This  seemed  to  be  explained 
largely  by  the  restriction  in  the  purchase  of  carbohydrates  and  by  the 
fact  that  new  bread  was  prohibited  anfi  cnists  of  coarse  bread  had  to 
he  eaten.  In  jioor  districts  a  half  ])enny  worth  of  raw  carrot  (a 
vegetable  particularly  rich  in  vitamins)  largely  replaced  the  prewar 
penny  worth  of  sweets." 

At  the  preventive  clinic  a  suitable  diet  is  prescribed  accordii^  to  the 
digestive  capabilities  of  the  child,  which  includes  a  sufficient  amount  of 
calcium  and  phosphorus,  foods  containing  vitamins,  coarse  foods  that 
require  vigorous  mastication,  besides  foods  which  are  salivary  acti- 
vators. In  order  to  make  these  foods  more  palatable  and  digestible, 
an  expert  dietician  is  to  present  practical  demonstrations  in  the  art  of 
cooliing  to  the  mothers.  Children  frequently  refuse  to  eat  fruit, 
vegetables,  antl  other  foods  wliich  are  most  essential  for  their  food 
values  in  addition  to  their  salt  and  vitamin  content.  This  difficulty  is 
largely  due  to  the  inability  of  the  mother  to  make  the  food  attractive 
or  palatable  enou^  to  tempt  the  child's  appetite.  In  addition,  this 
demonstration  will  ha\  e  economic  value  since  it  stresses  food  conserva- 
tion and  recommends  only  the  use.  of  foods  in  season. 

22.  Baldwin,  H.:  Brit.  Dent.  J.  17:218  (March  11)  1921. 
21  Hendley-Read,  E.:  Dent.  Rec.  41:185  (April  19)  1921. 
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AN    EPIDEMIC   OF   STREPTOCOCCUS  HEMOLYTICUS 

SEPTICEMIA* 

I.  HOWARD  SMITH 

MMLANln  OBB. 

The  purpose  of  tliis  report  is  to  record  an  epidemic  of  streptococcus 
septicemia  occurring  late  in  November  aiid  early  in  December,  1921,  in 
a  ward  of  seventeen  babies  in  a  nursety  home. 

The  age  of  these  infants  ranged  from  one  month  to  7^  months. 
Th^  were  housed  in  a  new  building  in  a  commodious  ward,  wdl  venti- 
lated and  well  lighted,  with  a  sun  porch  attached,  where  th^  spent  the 
day  in  individual  cribs  and  were  returned  to  their  beds  in  die  ward 
at  night. 

Before  the  onset  of  the  epidemic  all  the  babies  were  m  good  general 
condition,  gaining  in  weigtn  and  having  no  gastro-intestinal  disturbance. 
AH  were  botde  fed  baizes,  on  wlwle  nrilk  dihitiona  with  water  and 
sugar  added.  Two  were  receiving  small  amounts  of  breast  milk  in 
addition  to  thdr  cow's  milk  formulas.  The  milk  and  water  used  was 
Iboiled  three  minutes. 

Suddenly,  as  it  were  out  of  a  clear  sky — two  of  the  youngest  infants 
(aged  1  month  and  2  months.  res|>cctively)  began  to  have  fever,  one 
103  F.  and  the  t)ther  104  F.  hor  the  next  two  days  their  temperatures 
ranged  irom  103  to  105  F.,  coming  down  to  102  F.  on  the  fourth  day — 
the  day  of  their  death. 

Qintcally,  botfi  ditldren  showed  extreme  prostration,  an  acutely 
inflammed  pharynx,  enlarged  cervical  glands ;  on  die  third  day  disten- 
tion of  the  abdomen  with  paralysis  of  the  intestines;  stupor  and  death 
on  the  fourth  day.  One  infant  showed  some  retraction  of  the  h^d  on 
tlie  third  day.  There  was  no  vomiting  and  no  diarrhea.  Enemas  were 
given  daily.  P.oih  infants  took  their  food  eagerly  until  tlic  day  of 
death.  There  were  nu  convulsions.  Nothing  abnormal  was  found  on 
examination  of  the  heart  and  lungs. 

The  necropsy  findings  were:  Case  1:  Septicemia;  peritonitis; 
cloudy  swelling  of  viscera;  hypostatic  congestion  of  lungs  and  peri- 
cardial effusion.  Case  2:  Septicemia;  cloudy  swelling  of  viscera; 
punctate  hemorrhage  of  renal  capsule  with  a  little  bloody  fluid  in  the 
peritoneal  cavity. 

Durinj,'  \he  next  two  ami  one-half  weeks,  seven  other  infants 
develniK'd  symptrmis  and  clinical  findinp;s  similar  to  the  above,  but  with 
the  absence  of  the  extreme  prostration,  the  marked  pharyngitis  and 

*  Received  fnr  luilth'cation.  April  14,  1922 

*  From  the  Department  of  Pediatrics,  University  of  Oregon  Medical  School. 
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cervical  adenitu.  Five  of  these  seven  infants  died,  and  at  nectopsy  the 
picture  was  the  same  as  in  the  first  two  cases  recorded.  The  degree  of 

pathologic  change  seeming  to  be  directly  {nroportional  to  the  duration  of 

the  illness  (Table  1). 

RlfMid  was  taken  from  the  longitudinal  sinus  in  six  of  the  cases 
and  cultured  in  ^u^nr  aji^ar  and  sugar  bouillon.  The  StrcptococcxiS 
hcmolyticiis  was  recovered  in  five  cases.  No  attempt  was  made  at 
further  classification  of  the  streptococcus  other  than  to  note  that  it 

TABLE  1.— Necropsy  Findings 


1 

Septicetnta  

Perltooltlt.  

Cloudy  HwellinK  of  viseara....   4- 

lironciiopniniiiioiiia  

Hyperrmitt  oJ  lungs   + 

Kdema  of  briiln  

General  lymphoid  hyperpliuia  

Pericardial  •ffuaion.   + 

Puactate  bcmonbagt  of  mwl  eapmle.  


% 

+ 
+ 
+ 
+ 


4 

+ 
+ 
+ 


+ 
+ 


C 

+ 
+ 
+ 


+ 
+ 


+ 
+ 
+ 


belonged  to  the  hemolytic  group.  Of  the  two  Infants  who  eventually 
recovered,  one  showed  a  positive  and  die  other  a  nq^ve  culture.  AO 
of  the  seven  infants  that  died  and  came  to  necropsy  gave  positive 
cultures  of  the  Streptococcus  hcmolyticus  from  the  heart's  blood.  In 
one  case  (Case  4)  cultures  taken  from  the  heart's  blood,  pericardial 
fluid,  pleural  fluid  and  peritoneal  exudate  showed  the  Streptococcus 
hemolyticus  in  pure  culture. 


TABLE  2.— CuMicAL  Data 


In 

Cast*  Natiir  Mo. 

1   CH>rdou  1 

t  Muloa  a 

S  £a«  1H 

4   Elm  nor  S% 

.'>  lH>an  4''i 

(i  William  44 

7  Leo  4 

8  Martin 

9  Moniw 


Bead  Stupor  toslg 
+        +  .. 


Aden-  DIb-  Retrae- 

Pro§-  Phnr-  itU.  tended   tlOD  Lao- 

tra-  yog-  CenrI-  Abdo-  of  Late  cocjr 

Ferer  tion  itla     cml  UM 

+      +      +       +  + 

+     +     +      +  +  _ 

•f     -4-      0       0  +  +  BttgUt 

+       000  +  0  +  + 

+       000  +  0  +  + 

4-000  +  0  +  + 

k        O        0         0  0  +  0  + 

+       000  0  0  0  + 

+      0**  +  +  •  + 


IXira- 

Blood  tion  of 
Cul-  Diiifase 
turn     Days  Reiiiilt 

4  Death 

4  OMtb 

4  DmOi 

+         •  Death 

•f        18  Death 

10  ivnth 

6  RctDVtry 

10  KeooTerir 


+ 
0 

+ 


•  DMtta 


The  leukoqrte  counts  \aried  markedly  in  diflferent  patients  and 
during  the  course  of  the  di>case  in  the  same  patient,  without  bearing 
any  remarkable  relation  to  the  duration  of  the  disease,  the  amoimt  of 
prostration,  or  the  ultimate  outcome.  These  counts  varied  trnm  10,000 
to  44,000  per  cm.  The  average  leukocyte  count  during  the  disease,  as 
shown  by  thirty  counts  taken  from  seven  patients  was  22.650  per  cm. 

The  average  differential  count  taken  soon  after  the  onset  of  the 
cases  was:  Polymorphonudear  neutrophils,  52.6  per  cent.;  basq)hils. 
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0.3  per  cent;  eofiinophils,  0.3  per  cent.;  small  mononndears,  40.1  per 
cent.;  large  mononndears,  3.1  per  cent.;  transitionals,  3.3  per  cent. 
A  composite  clinical  picture  of  the  disease  may  be  summed  up  as 

follows : 

An  infant  of  the  average  age  of  3V^  months,  previously  well,  has  a 
sudden  rise  in  temperature,  moderately  inflamed  pharynx,  leukocytosis 
of  about  22.0(X),  a  blood  culture  jjositive  for  the  Streptococcus 
hemolyticu^,  a  distended  abdomen,  stupor  occurring  late  (or  not  at 
all)  and  death  intervening  on  about  the  sixth  day  of  the  disease. 
Cervical  adenitis  and  retraction  of  the  head  may  also  be  present 
(Table  2). 

Other  babies  in  the  ward  showed  slifl^  variation  from  the  normal 
in  their  temperature  records,  but  not  enough  to  be  classed  clinically 
as  having  the  disease.  Only  one  blood  culture  in  this  group  was  taken 
and  it  was  negative. 

At  the  on<;et  of  the  epidemic,  throat  cultures  were  taken  from  four 
of  the  sick  infants  and  a  pure  culture  of  Streptococcus  hetnolyticus 
was  recovered  from  three  while  the  fourth  showed  a  short  gram- 
negative  badllus  together  with  the  Streptococcus  hemtdytieus*  A 
vacdne  was  prqiared  from  these  throat  cultures  and  administered  as 
a  preventive  to  Hie  well  babies  and  in  the  treatmoit  of  the  sick. 

The  entire  nursery  was  put  under  quarantine  and  a  strict  isolation 
of  the  sick  was  instituted  at  the  onset. 

Treatment  was,  in  the  main,  symptomatic.  Sodium-bicarbonate 
wais  given  both  by  mouUi  and  by  rectum.  Stimulation  with  camphor 
in  oil,  caifdn  and  digitalis  was  used.  Salt  solution  was  not  admin- 
istered intraperitoneaUy  owing  to  the  ever  present  abdominal  distention 
and  the  complicating  peritonitis.  In  one  case  stock  antsstTeptococcus 
serum  (20  cc,  subcutaneously,  in  two  doses)  was  given  without  any 
apparent  change  in  the  clinical  course  of  the  disease.  Both  the  well  and 
the  sick  received  small  doses  of  the  autogenous  vaccine  every  other 
day.  its  elleci  un  the  sick  was  not  striking,  but  it  is  po';«;ible  that  tlie 
giving  of  this  vaccine  to  the  well  babies  may  have  aided  them  in  build- 
ing up  an  immunity  to  the  disease. 

An  effort  was  made  to  determine  the  source  of  the  infection.  The 
milk  cultured  showed  no  Streptococcus  hetnolyticus.  In  addition  it 
was  the  custom  to  boil  all  the  milk  and  water  used  in  feeding  for  at 
least  three  minutes. 

Cultures  were  taken,  separately,  from  the  throat  and  nose  of  each 
adult  (twenty-two  in  all  )  connected  with  the  institution.  They  showed 
about  the  usual  incidence  <'i  Strrptocucfns  hrninlytiius  in  the  throats 
of  normal  adults.  Only  iwo  [jer.soiib  showed  aii  abundant  growth  of 
the  Streptococcus  hetnolyticus  from  both  the  nose  and  throat.  These 
two  adults  had  no  part  in  directly  caring  for  the  infants  of  this  par* 
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ticular  ward  nor  fUd  they  coiiic  in  contact  with  their  food  supply. 
However,  they  mingled,  when  off  duty,  with  those  in  direct  charg;e  of 
these  infants  at  the  onset  of  the  epidemic.  One  oi  these  "carriers" 
was  mnoved  from  ^  nursery  for  a  period  of  two  weeks.  Since  her 
return  (more  than  three  nxinUis  ago)  there  has  been  no  new  case.  In 
fact,  the  whole  epidemic  from  the  beginnii^  to  the  end  was  of  only 
three  weeks'  duration. 

To  sum  up  the  more  striking  features: 

1.  The  suddenness  of  the  onset  of  an  epidemic  of  Streptococcus 
hcmolyticus  sepftccftna  in  a  7i*ard  of  seventeen  babies  all  of  whom  were 
preiiorisly  in  good  physical  condition. — In  1918,  when  the  Strepto- 
coccus hciuolyticus  came  in  for  such  strong  incriitiination  as  the  great 
eliologic  factor  in  respiratory  infections,  theie  were,  as  a  rule,  pre- 
disposing diseases  of  various  sorts,  such  as  measles,  influenza  and 
pneumoooGcus  pneumonia,  whkh  broke  down  tfw  resistance  of  the  body 
and  prqnred  the  way  for  the  invading  strqitoooccus  (llfacOinum,^ 
and  Blake*).  In  the  cases  here  reported  no  predisposing  disease  was 
present. 

2.  The  absence  of  7'Ofnifing  and  diurrhoea.—Th^^t  symptoms  are 
frequent  complications  of  ail  acute  infective  processes  in  infants,  yet 
in  this  grouj)  of  cases  they  were  entirely  absent. 

Epidemics  of  diarrheal  diseases  due  to  the  streptococcus  have  been 
reported  (Wilson'). 

One  might  suppose  that  harboring  virulent  streptococci  in  the  throat, 
on  swallowing  these  organisms  a  definite  gastfo-enteritis  would  result. 
Davis,*  investigating  experimentally  the  fate  of  the  Strtptoeoecus 
hcmolyticus  in  the  gastro -intestinal  canal,  showed  that  this  organism 
does  not  develop  appreciably  in  the  intestine,  nor  does  it  readily  gain 
a  permanent  foothold  lliere. 

3.  The  absence  of  any  apparent  localised  infection  or  site  of  primary 
infection. — Exception  to  this  is  made  in  the  case  of  the  first  two  cases 
reported ;  both  babies  showed  marked  pharyngitis  and  cervical  adenitis. 

Fox  and  Hamburger,*^  reporting  a  streptococcus  epidemic  following 
measles,  note  that  it  would  seem  more  likely  that  the  process  was  a 
primary  septicemia,  althou^^  the  infection  atrium  is  dear  in  no  case. 

4.  The  absence  of  pulmonary  involvement,  at  least  very  laie 
in  the  disease.-— This,  in  fpite  of  the  fact  that  bronchopneumonia,  as 
MacCallum  *  and  Longcope  •  have  reported,  was  so  prevalent  in  the 
•"treptocnccal  epidemics  in  the  Army  camps  in  1918. 

1.  MacOi«um;  J.  A.  M.  A.  71:704  (Aug.  18)  191«. 

2.  Blake:  Ann.  Otol.,  Rliiiirl      Laryngol.  S8:361,  1919. 

3.  Wilson:  War  Med.  2:556,  1918. 

4.  Davis:  J.  Infect.  Dis.  M:171,  1920. 

5.  Fox  and  TTamburger:  T.  A  M.  .\.  TC:17S8  (June  8)  1918. 

6.  Longcope:  War  Med.  2:566.  1918. 
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5.  The  generally  good  appearance  of  the  patient  until  very  near  the 
end,  thus  belying  the  seriousness  of  the  liuMf^.— QiiUG&Uy,  Hiis  possibly 
was  the  most  striking  feature,  and  were  it  not  for  the  fact  that  positive 
blood  cultures  had  been  obtained,  a  good  prognosis  might  have  been 
given  on  the  physical  findings,  when  in  reality  the  patient  was  near 
death.  It  leads  us  also  to  bdieve  that  many  of  our  soolled  ordinary 
"flu"  infections  are  in  reality  septicemias. 

6.  The  uniformiiy  with  which  positive  blood  cultures  were  obtained. 
— In  six  patients,  witli  clinical  evidence  of  the  disease  in  which  blood 
cultures  were  taken,  five,  or  83  per  cent.,  gave  positive  cultures  for 
the  Streptococcus  henwlyticus. 

Blanton,  Burhans  and  Hunter  '  state: 

The  infrcqtiency  of  septicemia  accompanyinfj  other  localizations  .if  strepto- 
cocci in  the  body  has  frequently  invited  remark.  On  many  occasions  organ- 
isms have  been  recovered  from,  blood  at  necropqr  whicfa  repeated  cultnres 
had  failed  to  reveal  durmg  life. 

Davis  and  Rosenow,*  reporting  the  Chicago  epidemic  of  strepto> 
coccus  sore  ^roat  in  1912,  found  that  blood  cultures  were  almost  always 
negative. 

Keegan,*  reporting  a  hospital  c'ljidemic  of  streptococcic  sore  throat 
with  surgical  complications,  obtained  negative  results  from  blood 
cultures. 

Only  one  case  of  .sirej)t(K<)ccns  septiceinia  was  encountered  by 
Nobecourt  and  Ginibert  with  l>actcrioIogic  examination  of  the  Uood 
in  WX)  cases  among  3,000  soldiers  in  more  than  a  year. 

Abderiialden  obtained  57  per  cent,  positive  blood  cultures  in  tifty 
cases  of  septicemia. 

Longcope,*  pointing  out  the  relation  of  the  Sfreptaeoccus  hemolyHcus 
to  pneumonia  in  the  troops  in  the  United  States,  says  that  blood 
cultures  gave  no  growth. 

However,  Wilson*  reports  obtaitiing  the  streptococci  from  blood 
cultures  in  twenty  out  of  twenty-three  casw. 

7.  The  mvrked  uniformity  with  tuhich  peritonitis  was  encountered, 
— Clinically  this  was  manifested  by  a  distended  tympanitic  abdomen, 
with  late  paralysis  of  the  intestine,  but  without  the  characteristic  vomit- 
il^  and  tenderness.    It  did  not  appear  as  an  "aciite  abdcmien." 

MacCailutn  ^  says,  in  regard  to  the  pathtvlo^'v  of  the  epidemic  of 
strci)i()coccal  bronchopneumonia  in  the  A-my  camps,  that  "peritonitis 
occurred  only  twice." 

7.  Blanton,  Buriiaiis  and  Hunter:  J.  A  M.  A.  72:1520  (May  24)  1919. 

8.  Davis  and  Rosenow:  J.  A.  M.  A.  58:77.^  (March  16)  1912. 

9.  Keegan:  J.  A.  M.  A.  72:1434  (May  17)  1919. 

10.  NobtoNtrt  and  Gimbert:  Bull.  Soc.  med.  d.  hop.  de  Paris  41:1037,  1917. 

11.  Abderfaaldea:  J.  A.  M.  A.  €7:236  (July  15)  191& 
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Irons  and  Marine,^'  reporting  on  strqitocoocal  iof ections  following 
measles  and  other  diseases,  dte  two  cases  occurring  in  the  course  of 

measles  with  primary  peritonitis. 

The  only  clear  cut  aoootint  of  a  case  in  a  child  found  in  the  literature 
is  that  of  a  girl,  61^  years  old,  reported  by  Macl-cnnan  and  McNee  " 
in  1913,  who  had  a  primary  Strcf>focnccus  hcvtolylicus  peritonitis  with 
septicemia.  Thi>  occurred  after  an  attack  of  m^sles  and  presente'l 
the  clinical  picture  of  an  "acute  alxlonien."  Ojier.ition  wa«?  perfomu- : 
and  a  general  peritonuis  was  found  with  a  nornuil  appendix.  iNo 
localizing  cause  for  the  peritonitis  was  revealed.  Pus  from  the  abdomen 
and  blood  culture  showed  the  Streptococcus  hemolyticus.  The  patient 
recovered. 

8.  Tke  epidttmologic  study.— That  pathologic  strqutococd  of  the 
henaolytic  group  can  be  conveyed  by  milic  is  common  Icnowlet^ 
(Davis/*  Jones,^*  Salter  and  others).  Milk  was  apparently  not  a 
factor  in  the  spread  of  the  present  epidemic  as  a  great  many  more 
diildren  taking  die  same  milk  were  not  affected.  Also,  the  cases  did 
not  have  their  onset  sinuilteneously,  and,  finally,  the  milk  used  was 
always  boiled  and  when  exanuned  bacteriologically  gave  negative  cul* 
tures  for  the  Streptococcus  h^wolvfirus. 

Davis  states  that  there  is  no  evidence  to  indicate  that  strains  of 
streptococci  pathogenic  to  man  can  even  resist  the  usual  temperature 
for  pasteurization  (145  F.  for  thirty  minutes). 

Reviewing  the  recent  literature  which  is  fairly  well  saturated  with 
bacteriologic  studies  of  the  Streptococcus  himolyticus,  one  is  knpressed 
with  the  frequency  which  the  organism  inhabits  the  throats  of  not  only 
persons  suffering  from  acute  infectious  diseaaeSp  but  the  throats  of 
normal  persons  (Ottersaen,**  Smillie/*  Pilot  and  Davis,**  Havens  and 
Taylor/^  and  Pilot  and  Pearbnan**). 

In  fact,  Davis  **  states  that  cultures  tsken  at  short  intervals  sooner 
or  later  reveal  the  presence  of  hemolytic  streptococci  in  the  throats  of 
virtually  all  normal  adult  persons.  True,  they  are  found  less  f  lequendy 

12.  Irons  and  Marine:  J.  A.  M.  A.  70:687  (March  9)  1918. 

13.  UacLennan  and  HcNee:  Brit.  J.  Dis.  Child  tt:259»  1913. 

14.  Davis:  J.  Infect.  Dis.  23:559,  1918. 

15.  Jones:  J.  Expcr.  M.  Sl:347,  1920. 

16.  Salter:  Am.  J.  Hyg.  1:154,  1921. 

17.  Dm:  Am.  J.  Fob.  Health  tx^Ol  19I& 

18.  Ottcraacn:  J.  Infect.  Dis,  W:2X  1920. 

19.  Sraillie:  J.  Infect.  Dis.  M:45.  1917. 

20.  Pilot  and  Davis:  J.  Infect.  Dis.  1*:386,  1919. 

21.  Havens  and  Taylor:  Am.  J.  Hy^r.  1:192.  1921. 
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in  the  normal  throat  after  tonsillectomy,  as  rqiorted  by  Tongs.** 
BryaHp'*  Nichols  and  Bryan,**  Van  Dyke/^  Pilot  and  I^vts,**  and 
M^er,  Pilot  and  Pcarbnan." 

Howe\'er,  Bloomfield,^  reporting  on  die  significance  of  bacteria 
found  in  the  throats  of  healthy  people,  states  that  hemolytic  strepto- 
cocci of  the  typical  beta  type  (pathogenic)  were  not  obtained  in 
any  case. 

This  is  of  interest,  as  the  cuhures  were  made  from  people  who  wtre  In 
intimate  contact  with  patients  suffering  from  sore  throats  due  to  these  organ- 
isms. We  bdieve  that  their  presence  in  normal  throats,  as  reported  hy  some 
writers,  indkates  the  recent  presence  of  widespread  Infectioa  among  large 
grmipt  of  people  with  a  vindent  type  of  the  germ. 

These  facts  lead  one  to  suspect  that  in  the  epidemic  under  study 
we  were  deaUng  with  a  different  strain  of  hemolytic  streptococcus  than 
the  ordinary  throat  inhabitant,  or  that  the  virulence  of  one  of  the 

streptococcus  strains  inhabiting  the  normal  throat  became  activated  and 
by  contact  infection  (mainly  hand  infection,  in  the  present  case)  was 
spread  to  other  members  of  the  ward."* 

I  wish  to  express  my  appreciation  to  Dr.  Robert  G.  Hall  for  his  courtesy 
in  permitting  me  to  study  Slid  report  thc.^e  cases,  to  Dr.  R.  L.  Benson  and  Dr. 
F.  R.  Menne  for  the  necropsv  reports  and  for  their  study  of  the  throat  cul- 
tures of  tile  adults,  and  to  HuuUcy  and  Howe  Laboratory  for  their  cooperation 
in  examinuig  ^  blood  calturcs. 


24.  Tongs;  J.  A.  M.  A-  71:1050  (Oct.  4)  1W9. 

25.  Bryan:  Ann.  OtoK,  Rhinol.  ft  Laryngol.  It:3a7,  1919. 

26.  Nichols  and  Bryan:  T.  A.  M.  \  71  1813,  1918. 

27.  Van  Dyke:  J.  A.  M.  .'\.  74:448  (Feb.  14)  1920. 

28.  Meyer,  Pilot  and  Pearlman :  J.  Infect.  Dis,  29:59.  1921. 
20.  HloomfieM:  Johns  Hopkins  Hosp.  Bull.  J2:.?3,  1921. 

30.  .^t  the  present  time  (April  1922)  Portland  is  having  an  c|)idemic  of  septic 
sore  throat,  undoubtedly  due  to  contaminated  milk.  There  have  been  several 
deaths  among  infants  due  to  stre^ococci  septicemia  with  terminal  peritonitis. 
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UAUTKRAXKHEITEN  LND  SYPHILIS  IM  SAUGUNGS  UND  KINDES- 
ALTER.  An  AtUu.  Profbssoks  H.  Finkbutein,  E.  Gauwsky  and 
L.  HAUHtBSTAimn.  Berlin,  Julias  ^triqger,  1922. 

The  andiors  give  a  brief  hut  comprehensive  summary  of  most  of  the  skin 
diseases  seen  during  infancy  and  childhood.  Wherever  possible,  their  plan  has 
been  to  give  a  description  of  the  skin  lesion,  followed  by  a  discussion  of  the 
synptomatology,  the  general  course  of  the  condition  and  a  differential  diag- 
iiottB.  They  add  a  few  words  on  prognosis  and  condode  with  an  outline  of 
tlie  treatment,  both  general  and  local,  not  forgytting  to  mention  proph>laxis. 
The  most  important  feature  for  the  average  plnsiciaii,  however,  is  the  intkision 
of  numerous  colored  plates.  Each  conditiw  described  has  its  accompanying 
iUtistraition  and  Am  ^e  practitioner  is  enabled  to  form  a  vieoal  coneeption  of 
the  lesion.  Wliilc  it  is  impossilile  to  duplicate  exactly  the  finer  shades  of 
color  or  the  minute  details  of  configuration,  still  the  represoitations  are  suf- 
ficiently true  to  life  to  recall  immediately  the  disease.  This  votome  will 
prove  a  valuable  addition  to  any  pediatrician's  library. 
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THE  HORSE  SERUM   (FOREIGN   PROTEIN)  TREAT- 
MENT  OF  PYEUTIS  AND  PYURIA* 

DAVID  MURRAY  COWIE,  U.D. 

ANN  AIMBf  UKH. 

I'titil  recently  we  have  been  unable  to  determine  clehnitely  wiicther 
a  given  case  oi  pyuria  is  one  of  pyelitis,  cystitis,  or  pyelocyblitis. 
Cotnniun  custom  has  been  lu  designate  all  ca^c^  presenting  the  more 
or  less  characteristic  symptoms  when  associated  with  a  definite  excess 
of  leukoqrtes  in  the  uncentrifugated  urine  or  definite  pus  in  the  sediment 
pyelitis.  Particularly  was  this  diagnosis  considered  very  probable  if  the 
urine  was  acid  and  o6lon  bacilli  were  found  in  smear  and  on  culture.  It 
is  only  possible,  however,  to  diagnose  pyditis  definitely  by  means  of  the 
cystoscope  which  enables  one  to  differentiate  the  portion  of  the  reno- 
vesical  system  from  which  the  pi\9.  is  cominef.  It  is  possil^lc  to  demon- 
strate this  hv  means  of  kidney  niassag^e  and  a  rerf-in  technic  wliich 
I  descrilied  fifteen  year?  apo,*  but  the  cyst(!scii|)ic  method  is  by  far  the 
liest  method  and  instruments  are  now  made  >mall  enough  to  pass  into 
an  infant's  l)]adder  and  permit  of  ureteral  catheterization. 

Some  clinician?,  liave  gone  so  far  as  to  assert  that  unless  the  colon 
badllus  is  found  we  are  not  dealing  with  a  pyelitis.  This  opinion,  how- 
ever, is  held  now  by  but  a  few.  A  case  recently  observed  in  a  young 
woman,  aged  20,  with  pyuria  of  three  years'  standing  illustrates  this 
point  very  well.  The  urine  was  heavy  with  pus,  the  stained  specimen 
showed  pure  culture  of  a  coccus ;  specimen  from  the  right  ureter  showed, 
the  same,  and  culture  proved  the  coccus  to  be  Staphylococcus  pyogenes 
Mns.  The  urine  was  at  all  time^  distinctly  acid,  which  is  not  the  rule 
with  this  type  of  infection.  The  Staphylococcus  aibus  splits  urea, 
rendering  the  urine  alkaline,  but  it  has  failed  to  do  so  in  this  case  and 
no  organisms  were  associated  with  it  that  wotdd  ferment  sugars.  Case 
8  also  illustrates  thi?;  point  ajid  it  is  intere-tini,'  to  note  a  double  infection 
in  this  patient  The  colon  hacillus  was  recovered  from  the  right  ureter, 
the  Staphylococcus  aibus  from  the  left. 

♦Received  for  publication.  May  25.  19 JI. 

*From  the  DcpArtment  of  Pediatric*  and  Infectious  Diseases,  University 
Hospital. 

1.  Cbwie:  Am.  Med.  U:J6,  1907. 
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Nor  can  we  determine  a  pyelitis  by  the  symptom  of  pain  in  Hie  flank, 
bdow  the  costal  margin  or  in  the  kidney  region,  even  when  it  is  associ- 
ated with  fever  and  pyuria.  I  have  recently  seen  a  case  of  pyuria  in 
a  woman/  aged  56,  with  pain  in  the  right  Iddney  region,  pyuria,  colon 
bacillus  on  culture,  and  acid  urine.  On  cystoscopic  examination  an 
infected  bladder  was  found  and  clear  urine  from  both  ureters.  There 
were  no  classical  vesical  symptoms  in  this  case.  Pyelop^rams  showed 
the  kidneys  to  be  normal  in  shape,  etc.  These  cases  serve  to  show  that 
symptoms  characteristic  of  pyelitis,  even  distinct  f«in  in  the  kidney 
region,  may  not  be  due  to  pyehtis ;  that  pyelitis,  may  deiiniiely  be  present 
and  the  affected  kidney  deliver  acid  urine  containing  the  Staphylococcus 

My  experience  deals  with  the  treatment  of  a  number  of  cases  of 
pyuria,  some  of  which  are  doubtless  cases  of  pyelitis  by  the  older  stand* 
ards,  but  only  two  of  ^\  h^ch  have  been  proved  tn  ht  pyelitis  by  cysto- 
scopic examination.    The  cystoscopic  examinations  were  made  by 

Dr.  Hugh  Cabot. 

A  case  fl)  of  pyuria  of  long  standing  in  a  girl,  aged  10.  came  for 
treatment  Jan.  21,  1916.  while  T  was  studying  the  etTecl  of  Bier's 
hyperemic  stasis  in  arthritis.  Having  had  dilhculty  in  clearing  up  cases 
of  pyehtis  in  infants  and  young  children  by  the  usual  methods,  it 
occurred  to  me  that  if  we  could  induce  a  hyperemia  of  the  kidneys 
an  infected  pelvis  might  be  cured.  It  is  a  well  known  fact  that  horse 
serum  brings  about  a  hyperemia  of  the  skin  and  joints  and  might  induce 
a  hyperemia  of  some  of  the  internal  organs.  I  decided  to  induce 
hyperallergy  in  tiiis  patient  with  horse  serum,  and  then  produce  an 
immediate  reaction  at  will  vrith  the  idea  that  during  the  reaction  the 
kidneys  might  become  engorged  with  blood  and  a  result  similar  to  that 
which  occurs  in  ardiritis  after  hyperemic  stasis  be  produced.  I  did 
this  and  was  interested  to  find  tliat  the  pus  disappoired  from  the  urine 
completely  after  the  third  subcutaneous  injection  with  no  recurrence 
to  the  present  time. 

However.  1  am  not  at  all  convinced  that  my  reasoning  as  to  the 
explanation  for  this  is  correct.  Since  this  time,  much  knowledge  has 
accumulate<l  on  the  action  of  foreign  protein  in  infectious  processes 
in  general.  The  bulk  f>f  e\  idence  would  appear  to  support  the  idea  that 
the  beneficial  effectb  obtained  in  treating  pyuria  witli  horse  serum 
come  from  the  nonspecific  action  of  the  protein  itself,  which  we  think 
mobilizes  the  normal  antibodies  of  the  drculattng  fluids  to  the  affected 
part.  There  seems  to  be  some  evidence  that  this  is  asscfdated  with  the 
production  of  blood  engorgement,  as  is  evidenced  by  increased  tenq»era- 
ture  in  affected  joints  during  a  protein  paroaqrsm.  However,  we  are 
by  no  means  out  of  the  realm  of  theory  at  the  present  time. 
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It  must  be  quite  evident  that  there  i^  a  differerKe  between  the 
action  of  the  various  protdti  substances  used  in  the  treatment  of 
infections.  We  have  found  that  the  intravenous  injection  of  dead 
^hoid  badlli  and  colon  badlli  produced  no  effect  in  a  few  cases  of 
pyuria  which  responded  to  subsequent  treatment  with  horse  serum 
given  subcutaneously.  There  is  a  difference  in  the  reaction  induced  by 
the  various  foreign  proteins.  (Case  5  illustrates  this  point.)  There  is 
no  qiie'-fion  in  my  mind  that  the  protein  of  «ir:u!  typhoid  hacilli  is  the 
best  protein  to  use  for  many  of  the  infections.  Bacterial  proteins, 
particularly  this  one.  j^^ivc  a  marked  reaction  whether  given  intravenously 
or  subcutaneously.  Milk,  in  the  tew  cases  in  which  i  have  used  it, 
may  give  little  or  no  reaction  stibculaneousty.  Horse  serum  tntravem)usly» 
as  we  have  recorded  elsewhere,"  induces  reactions  analogous  to,  if  not 
tdentical  witfi,  those  of  dead  typhoid  badlli.  Subcutaneously,  it  also 
induces  a  rimilar  reaction.  In  our  experience  it  may  stop  or  ameloriate 
an  attack  of  whooping  cough,  an  attack  of  acute  cervical  adenitis 
(glandular  fever)  and  cause  a  subsidence  of  the  glandular  swellings. 
But  for  some  reason  it  has  appeared  to  cure  a  case  of  pyuria  when  the 
bacterial  protein  has  failed  to  do  sfi  (Ca^^e  5). 

Keinpton,-  Circenlhal  *  and  myself  have  shown  that  horse  serum 
protects  a  guinea-pig  against  several  fatal  doses  of  diphtheria  toxin 
when  administered  to  the  pig  subcutaneously.  Greenthal  and  I  have, 
we  think,  quite  definitely  shown  that  tfiis  effect  of  the  horse  serum 
is  due  to  a  substance  aside  from  the  protein  that  neutralizes,  or  antago- 
nizes,  the  action  of  the  toxin.  The  albumin,  or  the  globulin  of  horse 
serum  freed  from  this  substance,  has  no  effect  in  preventing  the  fatal 
effect  of  fliphtheria  toxin.  The  globulin  must  be  attached  to  this  anti- 
substance  he  fore  it  can  he  effective.  We  are  unable  to  separate  the 
anti-substance  from  the  fjlohulin.  Now,  diphtheria  antitoxin,  when 
administered  in  these  infeclioui.,  acl&  in  the  same  way.  Hence  we  are 
at  a  loss  to  say  whether  pyelitis  or  pyuria  is  benefited  by  the  protein 
of  the  horse  serum  or  the  combination  of  protein  with  antisubstanoe. 
Evidently  the  effect  does  not  depend  on  hyperemia  as  a  result  of 
hyperalletgy,  for  in  other  cases  we  have  seen  that  beneficial  effiects 
sometimes  come  with  the  first  injection,  ahead  of  the  development  of  the 
^rmptoms  of  serum  disease.  Hyperemia  may  occur  under  this  condition. 

^^'e  have  several  cases  in  which  long  controls  with  other  mcthod> 
aid  us  in  making  the  statement  that  hor^c  serum  very  often  dears  up 
a  refractory  case.    I  will  cite  an<itlicr  example. 

Ann  E.  (Case  2),  aged  1  year,  pres.ented  tlie  .syin])toms  of  attacks 
of  high  fever  and  gastro-intestinal  upsets.    Physical  examination  was 

2.  Cowie  and  Calhoun:  Arch.  Int.  Med.  2$:  131  (Jan.)  1919. 

3.  Cowie  and  Keinpton:  J.  M.  Research  42:227,  1921. 

4.  Cowie  and  Greenthal:  J.  M.  Research  42:261,  1921. 
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negative,  except  for  the  finding  of  pus  in  an  acid  urine  and  the  presence 
of  colon  bacilli.  The  case  was  ticated  by  the  usual  methods  for  several 
months,  but  the  attacks  oootinued  to  recur.  It  was  hoped  the  case  would 
recover  without  the  necessity  of  sensitising  the  child  to  horse  serum. 
This  proved  to  be  unsound  reasoning,  as  a  pyelitis  might  be  quite  as 
serious  a  disease  as  the  ordinary  case  of  diphtheria  for  which  we  would 
not  hesitate  to  give  a  dose  of  antitoxin.  At  my  request  Dr.  Kempton 
gave  a  dose  of  3  r  e  f>f  horse  serum  subcutaneously.  This  cnHed  tlie 
condition.  In  tlie  course  of  two  or  three  days  the  pus  had  disapf>eared 
from  the  urine  and  has  not  returned  to  date  ( now  over  3  years).  • 

On  the  other  hand,  and  this  seems  a  strange  coincidence,  an  adopted 
sister  of  this  little  patient  (Que  3),  a  girl,  aged  3  years,  developed  the 
same  symptoms  about  two  years  later  (attacks  of  hi^^  fever)  but  in  a 
more  aggravated  form,  v^icfa  have  peisisted  off  and  on  for  more  than 
nine  months.  Many  horse  serum  injections  have  been  given  without 
the  slightest  effect  in  clearing  up  the  pus  which  is  visible  to  the  unaided 
eye,  and  which  has  been  proved  by  Dr.  Cabot  to  be  romiti^f  from  the 
right  kidney.  This  examinati<»n  showed  that  the  ])la(Ul',  r  w  ills  were 
clear,  the  orifice  to  the  left  ureter  patent,  the  orifice  to  the  right  pouting, 
and  the  passage  of  the  catheter  into  the  ureter  obstructed  one-eighth  inch 
above  tl^  bladder,  while  the  catheter  passed  readily  into  the  left  kidney, 
f  rtmi  whence  dear  urine  proceeded  to  flow. 

I  am  reporting  these  experiments,  not  with  the  idea  of  advocating 
the  general  adoption  of  this  method  of  treating  pyogenic  infections  of 
the  genito-urinary  apparatus,  but  from  the  standpoint  interest  in 
developing  a  knowledge  of  the  action  of  nonspecific  foreign  protein  in 
disease  process.  I  am  definitely  opposed  to  the  indiscriminate  injection 
of  alien  substances  into  the  body.  They  may  eventually  prove  to  l)e 
absolutely  noninjurious  bnt  at  the  present  time  we  certainly  know  too 
little  about  the  ultimate  results  of  the  injection  of  so  many  substances- 
pollens,  vaccines,  v^;etable  and  animat  proteins  of  various  kinds,  as  well 
as  of  carbohydrates  and  salts.  The  point  we  wish  to  clear  iS' whether 
the  unquestioned  cure  in  a  few  cases  is  due  to  Ae  protein,  the  anti- 
substance,  or  the  combination  of  protein  and  anttsubstance. 

IIEPOTIT   OF  CASES 

Case  1  (Ko.  4-J427). — Sarah  R..  aged  9  ycar.s,  entered  April  9,  1917,  com- 
plaining of  sharp  cutting  pains  in  right  side  and  fever.  Pus  in  the  urine  was 
trcatcil  with  hcxaintthylenamin  withrnit  relieving  the  condition.  Tliere  was  defi- 
nite resjKinse  to  horse  serum  injections,  as  noted  by  distinct  clearing  up  of  the 
urine.   Patient  left  the  hospital  before  the  urine  was  perfectly  clear. 

Commtnt. — ^The  only  value  this  case  affords  is  the  fact  that  f oUow> 
ing  the  horse  serum  injections  there  was  definite  improvement  while 
previous  treatment  had  brought  about  no  change.  It  is  well  known, 
however,  that  pyelitis,  untreated*  may  dear  up  to  reappear  again  after 
a  number  of  days. 
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Case  2  (No.  5-2676). — Waiter  N.,  aged  3V»  years,  entered  the  hospital,  Aug. 
IS,  1917,  for  chronic  nephritis  and  dcrwatttis  exfoliativa.  This  patient  alao 

bad  a  marked  pyuria,  cnhm  infection. 
The  diagnosis  was  pyelonephritis. 

He  had  been  treated  by  the  alternate  alkaline  and  acid  nediod  and  hexa- 

inethylcnamin  over  a  long  period.  Two  injection?;  of  horse  serum  of  ^  c.c. 
each  cleared  the  skin  up  quite  promptly  but  not  permanently.  No  effect  on 
the  pyuria  was  secured  Iron  the  horse  serum  treatment  m  ^is  case. 

Case  3  (No.  6-4679). — Mary  McG.,  aged  9  months,  entered  the  hospital, 
Mrir.  h  2}  for  failure  to  gain  weight,  pyuria,  colon  bacilli.    Acid  and 

alkaline  treatment  was  employed  until  April  26  when  she  was  given  200  million 
(lead  typhoid  bacilli  intravenously.  April  JO  another  similar  dose  was  given. 
Xo  improvement  followed.  May  19.  she  was  piven  5  c.c.  horse  serum  .subcu- 
taneously.  Symptoms  of  serum  sickness  developed.  Patient  was  discharged 
May  24.  The  pus  cleared  slowly  but  a  slight  temperature  elevation  persisted. 
She  returned  June  1.  having  gained  12  ounces  in  weight.  She  was  taking  food 
normally  and  made  no  further  cumplaints  concerning  the  pyuria. 

Case  4  (No.  7-4941). — Zona  M.,  aged  5  years,  entered  the  hospital,  Oct.  23, 
191^.  with  frccjuent  urination,  thirst,  following  an  attack  of  mumps,  pain 
and  tenderness  in  the  back  at  the  site  of  the  right  kidney,  and  fever  from 
103  to  105  F.,  during  the  last  four  days.  She  was  admitted  as  an  emergency 
case.  A  cathetcri/ed  specimen  of  uriiu  was  acid  and  contained  albumin 
and  pus.   Physical  examination  was  negative. 

November  17:  Patient  had  been  treated  by  forcing  fluids.  There  was 
a  definite  improvement,  as  recognized  hy  a  subsidence  of  the  ft  ^  -  gain  in 
weight  and  the  development  of  a  good  appetite.  The  pus  in  the  urine  was 
lessened  but  still  quite  marked.  Four  cubic  centimeters  of  horse  serum  was 
given  subcutaneously.    No  reaction  following  this  injection. 

November  25:   Albumin,  faint;  few  pus  cells* 

December  2 :  Albumin  negative,  few  pus  cells ;  2  c.c.  of  horse  serum  given 

subrvitanefiusly. 

Decemlier  4:    Few  pus  cells;  4  c.c.  horse  <>eruni  given  subcutaneously. 
December  11  :    Few  pus  cells.    Patient  developed  measles. 
Jan.  6.  192C:   Catheterized  specimen  of  urine  shows  only  an  occasional  leu- 
kocyte.   Colon  bacilli,  positive. 

January  7:   Two  leukocytes  in  ten  fields. 
January  8 :    Only  occasional  leukocytes. 
January  17 :    No  leukocytes  found. 

Comment. — It  will  be  noted  in  \hh  cnse  that  tlic  greater  improve- 
ment ncctirred  after  the  patient  had  had  mca^lc^,  althouph  prior  to 
that  time  there  was  no  question  as  to  the  reduction  in  the  number  of 
leukocytes. 

Cask  5  iXi'.  8-486.V).--T\olK.Tt  C  ,i^vi\  S  y.ar-,  tnttrfd  the  hosintal  .^ept. 
5,  1919,  with  remittent  fever,  marked  pyuria  and  colon  infection,  .\lkaline-acid 
treatment  was  not  followed  by  improvement. 

November  11 :    Horse  serum,  5  c,c. 

November  18:  Tonsillectomy. 

November  20:  Scrtnn  reaction  from  horse  serum. 

Di^ceinlicr  2:    Reaction  >nl'^idfd:  2.S  c.c.  !ior<e  sirum. 

December  4:  Five  cubic  centimeters  horse  serum.  A  slight  excess  of  leu- 
kocytes in  the  centrifugated  sediment. 

After  the  fir>t  horse  serum  there  was  improvement  in  the  amount  of  pU5. 
Tonsils  were  removed  soon  after  this  and  pus  reappeared  in  the  urine.  On 
discharge  there  were  a  few  cdls  found  in  the  sediment.  Marked  improvement 
Discharged  Dec.  18.  1919. 
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Case  6  (No.  9-5202).— Gale  W.,  aged  9  years,  entered  the  hospital,  April  9, 
1920,  with  pain  in  right  hip  joint,  delirium,  fever,  103  F.,  nosebleed,  pus  in  urine. 
Sudden  onset  four  months  ago  (January  IS).  Pain  began  in  riRht  hip  over 
trochanter  major  requiring  morphin;  pain  on  diotkMi  of  Ihit  right  leg.  This 
continued  more  or  lefi  for  a  wede  when  fever  developed,  with  deliriwn  and 
nosebleed. 

Cystoscopic  examinatfon  showed  pus  from  both  ureters.  Urine  from  ri|H>t 
kidney  showed  co!  n  I  ,  if'n  :  ^irin,  from  the  left  kidney  Staphylococcus  albus. 

'  Alkaline-acid  treatment,  hexamethylenamin,  then  back  to  acid-alkaline  treat- 
ment. No  improvement  was  secured.  The  urine  sediment  showed  Stapkylo- 
coccus  albus. 

May  25 :  Leukocytes,  12,000.  Pus  continues  in  the  urine.  Five  cubic  centi- 
m^ers  horse  serum  snbcutaneously. 

May  27:  Urine  is  «fill  cloudy,  thick  mucus -like  sediment  contnininff  much 
pns;  settling  out  after  twelve  hours  in  the  test  tube  shows  one  third  by  voltune. 
Five  cubic  centimeters  hofse  serum  subcutaneooaly. 

June  6:    Marked  symptoms  of  serum  sickness. 

June  8:  Scrum  reaction  continues;  temperature  lOJ  F.;  pain  in  joints; 
marked  itching. 

June  10:  Scrum  reaction  <!ub3ided;  considerable  mucns  hnt  no  pot  cdls 
found  in  urine,  fourteen  days  after  last  horse  serum. 

June  14:   Discharged  apparently  well;  urine  entirely  negative. 

Jtuie  24:  Doctor  writes  pns  again  in  urine.  This  was  diagnosed  macro* 

SCopically. 

Comment. — In  this  case  there  was  immediate  effect  from  the  horse 
serum  but  apparently  it  was  not  permanent.  We  have  not  been  able 
to  get  any  further  urine  samples. 

♦ 

Case  7  (No.  10-6563).— Ellen  S.,  aged  1  year,  entered  hotpitaU  Jan.  10^  1921. 

Diagnosis :  Pyelonephritis. 

Three  injections  of  horse  serum.  Definite  improvement  hut  not  permanent. 

T!ie  baby  also  har!  marked  eczema  and  cervical  adenitis.  This  condition  was 

apparently  cured  by  the  horse  serum. 

Cask  8  (  Xn.  11-5^).— Evangeline  P..  aged  7  years,  entered  hospital,  Oct. 
1,  1920,  with  chills,  fever  up  to  105  P.,  diarrhea  of  six  weeks'  duration;  no  pain. 
Physical  examination  negative,  except  pulse,  120;  temperature,  102  F.;  systolic 
murmur  at  the  apex  and  aortic  area ;  no  thrills ;  all  of  which  disappeared  after 
a  few  days  in  the  hospital,  no  cardiac  enlarucmrnt. 

Urine:    Acid;  albumin,  positive;  pu»,  marked. 

October  4:  Fever,  102  F.  Catheterized  specimen  for  culture  contained  pus. 
Hexamethylenamin.  10  grains,  four  times  daily. 

October  9 :  No  improvement  Culture  shows  colon  infection.  Hexamethyl- 
enamin  stopped.   Salol  treatment  began. 

October  12  :    Pus  continues  ;  no  change. 

October  13:  Pus  continues;  no  change.  Salol  stopped;  5  c.c.  horse  »erum 
snbcutaneously. 

October  14:  Pus  the  same. 
October  15:  Pus  the  same. 
October  18:  Pus  the  same. 
October  20:  Pus  the  same. 
October  29:  Pus  the  same. 
November  2:   Ptts  the  same. 

Therp  has  been  no  reaction  from  tlic  horse  serum  (5  CC.  Sttbcotaneously), 
November  4 :    Pu-s  the  same,  no  change. 
November  6 :   Five  c.c.  horse  serum,  subcntaneonsly. 

November  10:    Pus  is  very  much  les5  in  amount. 

November  15:  There  has  been  practically  no  pus  since  November  10.  Tem- 
perature normal  for  two  weeks. 

November  17:  Five  c.c.  horse  serum. 
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November  18:  Only  a  lew  leukocytes.  Catheterized  specimen.  Culture 
examined  twelve  and  thirty-six  boom,  and  three  days  later.  No  fermentation, 

no  motile  bacilli  present. 

Colou  infection  has  apparently  completely  cleared  up. 

Cask  9  (No.  12). •-A  trirl,  aired  17.  observed  by  Dr.  Kempton.  gave  a  history 

of  eight  ir  trn  attacks  of  chills,  high  temperature,  and  abdominal  pain  over  a 
period  oi  two  years.  Examination  of  the  urine  during  the  last  attack  showed 
almndanee  of  pus  and  colon  bacilli. 

Following  intramuscular  injection  of  10  c.c.  of  horse  serum,  the 
temperature  fell  to  normal  the  following  day  and  remained  normal. 
The  urine,  however,  continued  to  show  considerable  amounts  of  pus 
until  after  a  very  severe  attack  of  serum  disease  which  oocurred  on 
the  nintfi  day.  Following  ^  attadc  of  urticaria,  four  examinations 
of  the  sediment  showed  only  occasional  pus  cells.  Laboratory  records 
show  a  tenip<M^ry  decrease  in  the  amount  of  pus  the  day  following  the 
injection.  Eight  months  have  now  elapsed  with  no  recurrence  of 
symptoms  of  pyelitis. 

July  19,  1921;  Lcnkocytes,  11,500!  pus,  foar  plus;  colon  bacilli. 

July  26:   Pus,  two  plus. 
August  12:   Pus,  three  plus. 

August  13:  Intramuscular  injection  of  10  cc.  horse  serum. 
Aqguat  14:  Improvement;  normal  temperature;  pus,  minos. 
Atignst  15 :  Pus,  two  plus. 

August  16:    Pus,  two  plus. 

August  19:    Macroscopic  pus;  not  examined. 

August  22 :    bcruni  disease. 

August  24:  Only  occasional  leukocyte. 

August  25:   Only  occasional  leukocyte. 

September  B:    Only  occasional  leukocyte. 
September  15:   Only  occasional  leukocyte.* 

5.  Personal  commtmication. 
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REPORT    OF  CASE 


History.— The  iiiiant  was  bom  normally  at  term.  It  cried  directly  after 
birth  and  the  meconium  and  urine  were  evacuated  before  the  child  had  any- 
thing by  mouth.  It  is  the  first  child  of  heahhy  parents.  There  is  no  history 
of  miscarriages  or  of  tuberculosis. 

Examination. — When  1  day  old  the  btby  wu  examined  and  it  was  noted 
that  the  skin  had  a  yellow  brown  color  and  resembled  parchment.  The  epi- 
dermis was  for  the  greater  part  detached  from  the  underlying  layers.  There 
was  no  sign  of  trauma  except  in  the  groins,  which  showed  some  excoriation, 
and  where  the  underlying  stratum  was  traumatised,  the  corium  was  laid  bare. 

There  was  much  secretion  from  the  vagina.  The  face  was  quite  devoid  of 
expression  and  rcscnibled  a  plaster  cast  The  eyelids  of  both  eyes  showed  signs 
of  ectropion.  The  conjunctiva  was  of  a  bright  red  color. .  The  mouth  was 
very  large  and  always  open  like  tlie  month  of  a  fish.  The  somewhat  cctroined 
lips  showetl  radial  tissnres.    Mothin^j  siH-cial  was  noted  inside  the  mouth. 

As  far  as  could  be  ascertained,  the  chest  and  abdomen  were  negative. 
Nei^r  the  palms  of  the  hands  nor  the  soles  of  ihc  feet  showed  any  ngp 

of  pemphigus.  The  hair  was  normal,  the  ears  were  well  shaped,  although  their 
outlines  seemed  a  little  vague  on  account  of  the  peculiarities  of  the  skin. 

The  patient  was  brought  to  the  hospital  on  the  evening  of  die  same  day, 
when  the  following  was  noted.  The  child  drnnk  and  cried  normally.  The  skin 
was  torn  here  and  there  and  was  beginning  to  come  off  in  big  patches.  The 
underlayer  of  epidermis  was  somewhat  reddened,  but  appeared  to  be  normal 
except  for  some  fissures  extending  down  tn  the  corium.  Later  on  the  shedding 
of  the  skin  increased,  extending  over  the  trunk,  the  head  and  the  extremities. 

Aug.  2S,  1921:  General  conditton  was  not  unfavorable.  The  shedding  of 
.  the  skin  continued. 

August  24:  Large  patches  ot  skin  hung  loosely  from  the  trunk,  arms  and 
legs.  The  light  red  underlayer  generally  appeared  to  be  normal,  except  for 
some  fissures  here  and  there. 

The  patient  became  restless  and  showed  attacks  ot  tremor  of  considerable 
amplitude  (especially  in  the  arms),  which  subsequently  extended  over  tfie 
entire  body. 

Examination  o)  the  Blood. — Hemoglobm  (Sahli),  123  per  cent.;  red  cells, 
8^360,000;  white  cells,  11,000;  polymorphonuclear  neutrophils,  30  per  cent; 
eosinophils,  0.3  per  c<»nt. ;  basophils,  1  per  rent.:  lymphocytes,  48.3  |ver  cent.; 
transitiorals.  8  per  cent.;  myelocytes,  11.8  per  cent.;  Tiirk's  forms,  0.6  per  cent. 
When  making  the  differential  count  of  350  white  cells,  nimty-three  normo- 
blasts and  two  megaloblasts  were  seen.  The  chromocytes  were  well  shaped. 
There  were  some  megalocytcs.  Metachromasia  was  apparent.  Large  lympho- 
cytes were  strikingly  few  in  number;  the  majority  of  the  lympbo^Ptes  being 
of  the  smaller  type  with  little  protoplasma,  the  blood  platelets  were  lor  the 
greater  part  of  a  large  size. 

CoMw.^Death  occurred  in  ^  evening. 


EXAMINATION   OF  SKIN 

A  complete  postmortem  examination  was  not  permitted,  so  we 
could  only  examine  the  skin  of  the  back  and  of  the  chest.  The  stratum 

*  Received  for  publication.  May  20,  1922. 
*From  the  Hospital  for  Sick  Children. 
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comeum  in  some  i)Iaces  was  of  normal  thickness,  whereas  in  other 
places  it  was  either  thicker  oj  thinner.  The  border  of  the  horny  layer 
was  irregular.  The  stratum  comeum  and  the  stratum  granulosum 
could  be  differentiated.  It  is  remarkable  that  all  over  the  stratum 
comeum,  even  in  its  most  peripheral  parts,  here  and  there  nuclei  were 
found,  some  of  which  stained  easily  with  hematoxylin,  whereas  others 
did  not  stain  at  all.  Normally,  this  layer  has  no  nuclei.  In  other 
preparations  the  stratum  comeum  has  a  perfectly  normal  apjjearance 
and,  again,  in  still  others  it  looks  like  a  coagulated  mass — the  product 
of  combustion  without  the  charred  surface. 

The  stratum  granulosum  is  nowhere  well  developed  and  the  quantity 
of  keratohyaline  substance  is  doubtless  less  than  in  normal  cases 

The  structure  of  the  rete  Malpighii  is  irregular.  The  papillae  are  of 
various  sizes,  some  of  them  being  very  large.  The  papillae  do  not 
run  parallel  to  each  other,  but  in  different  directions.    The  epithelium 


Fig.  1. — Large  patches  of  skin  are  seen  to  hang  loosety  from  the  chest  and 
shoulders. 

is  irregular  and  unequal.  There  is  no  edema  worth  mentioning.  The 
thickness  of  the  epidermis  varies  considerably  in  different  places.  There 
are  no  symptoms  of  inflammation,  although  the  blood  vessels  are  very 
full,  which,  however,  is  a  physiologic  characteristic  of  this  age. 
Neither  the  sweat  glands  nor  the  sebaceous  glands  show  any  abnor- 
mality. Thus,  in  this  case,  it  is  not  a  question  of  hyperkeratosis  hut 
of  dyskeratosis  diffusa  congenita.  The  abnormal  stratum  corneum 
cannot  prevent  the  skin  from  drying  in. 

An  examination  of  Figures  1  and  2  leaves  no  room  for  doubt  that 
the  case  is  one  of  ichthyosis  congenita,  or,  strictly  sj^eaking,  keratoma 
diffusum  universale  congenitum  (Kyber).  the  term  ichthyosis  being 
erroneously,  and  too  often,  applied  to  this  disease.  Indeed,  the  descrip- 
tions of  cases  published  by  different  authors  present  such  a  striking 
resemblance  that,  as  one  of  these  authors  humorously  remarked,  every 
one  of  them  might  have  committed  plagiarism  of  the  same  case,  without 
being  detected. 
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The  first  description  (by  Richter)  of  this  rather  rarely  appearing 
cutaneous  disease  dates  hack  to  1792,  and  since  then  the  subject  has 
never  ceased  to  interest  medical  authors.  In  1921  two  extensive  articles 
appeared,  one  by  Golay  '  and  one  by  Hess  and  Schultz,'  besides  a  short 
report  by  McAustin.^  In  1849,  this  disease  was  discovered  by  G. 
X'roik.*  Both  he  and  Miiller  were  the  first  to  make  histologic  prepara- 
tions. The  extensive  literature  on  the  subject  can  be  found  in  the 
articles  of  Ballantyne,"  Riecke,"  Fulci,^  Golay,^  Hess  and  Schultz.* 
As  there  is  no  reason  for  repeating  their  reports,  we  \vill  only  point  out 


Fig.  2.— The  face  resembles  a  plaster  cast.  The  mouth  is  fixed  in  fishlike 
position. 

the  histologic  ditTercnce  between  our  case  and  the  majority  of  other 
cases  that  have  hitherto  been  described. 

Most  of  these  cases  are  very  serious  ones  and  are  classified  by 
Riecke  as  ichthyosis  congenita  katexftclien.  The  majority  of  these 
infants  are  prematurely  born,  if  they  are  not  stillborn.    The  retraction 

1.  Ciolay:  Ann.  de  dcrmat.  ct  dc  svph.  2:  Xo.  ?i.  1921. 

2.  Hess  and  Schiiltz:  .\m.  T.  Dis.  Child.  21:.^57  (.April)  1921. 

3.  McAustin:  Brit.  M.  .1.  1:155  (Jan.  29)  1921. 

4.  Vrolyk,  G. :  Concerning  a  Sinjo'lar  Defect  «>l  the  Skin  Observed  in  a 
First  Infant,  Amsterdam,  1849. 

5.  Hallantyne:  Manual  of  .Antenatal  Pathology  and  Hygiene,  The  Fetus, 
1902. 

6.  Riecke:  Arch.  f.  dermat.  ».  .Syph.  54:289.  Vm. 

7.  Fulci:  Arch,  dc  med.  exper,  ct  d'anat.  path.  22:1. 
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of  the  skin  causes  deformity  of  the  hands  and  feet.  As  to  the  ears 
and  nose,  often  only  the  apcrttircs  of  these  structures  arc  to  be  seen. 
The  skin  is  fissured  all  ovtr  irom  birth.  In  a  second  group,  called 
by  Riecke  ichthyosis  cungeniia  larvata,  various  symptoms  are  less  or 
only  partly  apparent.  Instead  ot  "larvata"  we  would  ratiier  use  the 
term  '^ntitior."  In  Riecke's  third  group  (ichthyosis  congenita  tarda) 
scarcely  any  syuiptmns  or  none  at  all  are  to  be  detected  at  birth.  Still 
they  do  appear  sooner  or  later,  after  days  or  weeks  or  months,  ultimately 
presenting  die  aspect  of  the  second  group.  After  v^ietating  a  little 
whil^  Uiese  patients  generally  die  of  some  intercurrent  illness. 

In  many  respects  our  case  seems  to  correspond  to  Ballantyne's 
description  of  ichthyosis  congenitor  mitior.*  According  to  him  this 
group  is  formed  by  infants  whose  skin  at  birth  has  no  fissures  and 
looks  like  parchment  or  collodium  (it  has  been  rightly  compared  by 
Hess  and  Schultz  to  the  i>eal  of  a  pufted  apple).  Fissures  appear  later. 
The  limbs  of  our  patient  were  not  deformed.  Moreover,  the  mhsA  was 
fuflgrown  and  it  did  not  die  before  the  fourtlr  day. 

In  all  cases  whidi  have  been  described  previously,  the  duckness  of 
the  stratum  corneum  on  microscopic  examination  was  found  to  exceed 
=!=  200  times  that  of  normal  skin.  The  extremely  strong  homifkation 
of  the  hair-funnel>  seems  to  he  another  characteristic.  Moreover, 
the  lack  of  a  stratum  granulosum  is  mentionefi  by  various  authors. 
Fiilci  was  not  able  to  conlirin  this  staieinent,  the  .stratum  lucidum 
being  indistinct.  Meyenburg,'  on  hnding  kcratohyalin  instead  of  eleidin 
in  the  stratiun  lucidimi,  concludes  that  there  must  be  an  extremely 
rapid  transformation  from  the  stratum  malpighii  to  the  stratum 
corneum.  Carbone  proved  the  rete  malpighii  to  be  h3rpertrophic.  In 
the  case  described  by  Hess  and  Schult2  both  the  stratum  lucidum  and 
the  stratum  granulare  were  missing.  They  explain  the  condition  of 
the  skin  by  the  following  theory :  PrimarHy  the  skin  must  have  been 
hypertrophic  and  provided  will)  1ar?^e  papillae,  which  produced  a  threat 
nuinl>€r  of  cells,  thus  forming  a  thick  stratum  cnrtieum.  The  hyper- 
trophic state  is  followed  by  atrophy,  except  in  the  horny  layer.  The 
papillae  grow  shorter  and  flatter  and  their  interstices  larger.  Hairs, 
sweat  glands  and  sebaceous  glands  disappear,  whereas  the  elastic  tissue 
diminishes.  Secondary  to  these  atrophic  symptoms,  the  epidermis  is 
fissured  and  the  Hmbs  are  deformed  as  a  result  of  the  retraction  of  the 
skin.  Contrary  to  this  &eoty  many  authors  reported  that  die  glandular 
system  and  hairs  were  normal.  According  to  Golay,  hyperkeratosis 
is  in  the  class  of  the  "desquamation  lamelleuse  des  nouveau-n^s"  and 
Brock's  erythrodermie  ichthyosiforme.  He  inclines  to  Bowen's  theory 

8.  The  term  keratosis  or  keratoma  should  be  substituted  for  ichthyosis 
congenita. 

9.  Mcyenburg:  Diss.,  Berlin,  1912. 
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of  the  subsistence  of  the  epitrichium.   Unna    clearly  explains  m^y  it 

is  not  allowed  in  tlii?  respect  to  speak  of  ichthyosis.  In  cases  of  hyper- 
keratosis, contrary  to  ichthyosis,  the  stratum  corneimi  is  not  only 
thickened,  but  also  abnormally  unelastic  and.  therciore,  insutikient  to 
cover  the  whole  body.  This  causes  retraction  and  ectropion,  which 
symptoms  are  not  known  to  occur  even  in  the  severest  cases  of 
idithyosis.  Ichtiiyosis  generally  appear  on  the  extensor  surface*  rardy 
on  the  flexor  surface,  the  face  or  the  neck,  and  never  on  the  pahnar 
and  plantar  surfaces.  In  hyperkeratosis  these  peculiarities  are  absent, 
the  disease  is  a  diffuse  one.  Moreover,  keratosis  is  a  congenital  disease 
and  ichthyosis  is  not ;  the  former  is  familial  and  the  latter  hereditary. 

With  our  cnse  of  dyskeratosis  we  "^rand  i>-filated  from  the  majority 
of  authors  who  dcscrilie  the  thick  horny  layer.  However,  the  ti^ire. 
borrowed  by  liallantyne  from  an  article  by  Caspary,'^  shows  a  general 
thickening  of  all  the  layers  of  the  epidermis  without  the  stratum 
corneum  being  conspicuous  in  this  respect.  Caspary's  patient  was  an 
infant,  aged  18  monthst 

The  etiology  of  this  singular  disease  is  unknown.  Syphilis  seems 
to  be  out  of  the  question,  but  the  fact  tfiat  the  parents  were  rdated  to 
each  other  may  be  an  etiologic  factor.  The  disease  has  been  likened  to 
anooottlies  of  the  orgians  of  internal  secretion,  but  the  results  obtained 
by  microscopic  examinations  of  the  thymu>.  the  thyroid  and  the  suprn- 
renals  are  not  convincing.  The  information  gi\en  In-  ( iolay  1*^  by  far 
tlie  most  interc<iinj».  The  first,  second,  tifth  and  seventh  child  of  a 
certain  woman  showed  symptoms  of  keratosis,  whereas  the  other  chil- 
dren were  normal.  During  her  pregnancy  tliis  woman  had  a  great 
longing  for  sah.  When  she  was  able  to  resist  this  desire,  her  babies 
were  normal.  When,  on  the  contrary,  she  indulged  freely  in  tiie  use 
of  salt,  tiie  infants  were  bom  with  the  peculiar  skih  described  above. 
This  was  confirmed  by  her  husband.  We  are  not  informed  of  the 
quantity  of  salt  she  took.  Golay  does  not  feel  inclined  to  reject,  a 
priori,  this  etiology,  salt  beinj^  absorbed  by  the  aminotic  fluid,  which  he 
asserts,  alters  the  normal  osmotic  relation.  Moreover,  salt  has  an 
unfavorable  influence  on  the  kidneys  of  the  mother. 

Finally,  we  want  to  speak  of  the  i>eculiarities  of  tlie  blood  in  our 
case.  Most  new-born  diildren  are  known  to  have  an  inoeaaed  number 
of  red  blood  cells  and  a  high  hemoglobin  percentage,  whereas  thdr 
blood  contains  some  myelocytes  and  some  normoblasts,  but  an  our  case 
tiiese  findings  vrere  far  more  pronounced.  Golay  is  the  only  audior 
who,  in  describing  this  disease,  gave  an  account  of  the  condition  of 
the  btood.  Except  for  many  large  mononuclears,  he  did  not  find  any 
abnormalities.   In  some  cases  of  hyperkeratosis,  as  in  severe  bums, 

10.  Unna:  Die  Histopathologie  der  Hautkrankheiten. 

11.  Caspary:  Viertcljahrschr.  f.  Dermat  11:3,  lfi86,  quoted  by  Ballan^e. 
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a  coogestioii  of  the  internal  organs  has  been  reported.  Therefore,  we 
scardied  the  case  histories  of  extensive  btims»  hoping  to  find  there,  in 

the  condition  of  the  blood,  some  analogy  with  our  own  case.  That  our 
xesnrdws  were  fmitless  may  easily  be  understood.    In  attending  a 

case  of  extensive  skin  burn,  the  physician  will,  of  course,  concentrate 
his  attention  on  the  wound  and  abstain  from  unnecessary  and  |)ainful 
examinations.  Thus  we  are  unable  to  give  an  explanation  of  the 
singular  condition  of  the  blood  of  our  patient. 
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THE  THYMIC   SHADOW   IN  INFANTS* 


L  EDWARD  LISS,  M.D. 
scabshalc,  n.  y. 

Reports  on  this  subject  liave  been  iiiacie  in  recent  medical  liienture, 
but  the  number  of  systematic  investigatioiis  have  been  few,  therefore 
it  was  thought  that  a  stod^  of  the  thymic  shadow  in  infants,  made  at 
definite  periods  of  their  lives,  and  over  a  prescribed  time,  would  offer 
material  worthy  of  rqsort. 

For  this  purpose,  a  total  of  119  new-bom  infants  were  escamined 
roentgenologicaUy.  The  first  roentgenogram  was  made  within  forty- 
eight  hours  after  birth ;  the  second,  ten  days  later,  and  then  monthly 
thereafter,  up  to  the  end  of  the  first  year  of  life.  Owing  to  the  diffi- 
ciiltie«^  which  are  perfectly  apparcni.  it  wa<;  not  possible  to  follow  up 
many  of  these  infants  after  the  first  month  in  tlie  manner  planned. 
For  \'anoii?  reasons,  many  failed  to  return  for  subseipicnt  examinations 
and  were  lost  track  of  entirely.  The  material  at  our  disposal,  how- 
ever, seems  of  sufficient  interest  to  warrant  this  report. 

In  making  the  roentgenograms,  the  following  technic  was  observed : 
The  target-plate  distance  was  19  indies ;  spark-gap,  J  inches ;  nulk- 
amperage,  50,  and  the  time  of  exposure,  Ho  of  a  second.  Films  and 
double  screens  were  used.  Since  it  is  well  known  (Gersteoberger) 
that  the  siae  of  the  so-called  thymic  shadow  varies  with  the  re^iratory  . 
phase,  it  was  attempted  to  make  exposures  at  the  end  of  full  inspiration. 
Inasmuch  as  there  is  considerable  discussion  in  the  literature  as  to 
what  constitutes  a  thymic  shadow,  and  as  to  which  mediastinal  shadows 
.may  be  due  to  normal  structures  alone,  it  seemed  advisable  to  have 
some  means  of  checking  interpretations.  The  object  of  this  was  to 
determine  two  things.  Fir^t.  wheilicr  an  uj)i»cr  media.stinal  shadow, 
of  the  type  usually  inteq)reic*l  as  thymus  gland,  was  obtained  in  the 
absence  of  a  thymus,  and  second,  whether  the  roentgen  ray  always 
demonstrates  the  presence  of  a  thyniu.>  gland. 

In  pursuance  of  this,  a  total  of  fifty-five  children  were  examined 
with  the  roentgen  ray  before  postmortem,  and  the  results  compared  with 
the  actual  findings  at  necropsy.  The  ages  of  the  subjects  ranged  from 
2  days  to  10  years.  In  some  older  children,  differentiation  could  be 
made  only  with  difficulty  of  that  part  of  the  ^adow  due  to  the  thymus, 

*  Received  for  publication,  May  8.  1922. 

•  From  the  Pediatrics  Division  of  the  New  York  Nursery  and  Child's 
Hospitfti  and  Department  of  P^iatncs  of  Cornell  University  Medical  Cbllc^ 
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from  that  due  to  other  structures,  such  as  glands  atid  blood  vessels; 
and  at  times       differentiation  was  impossible. 

In  tiiirty-s!x  of  the  ftft)  -five  postmortem  cases,  both  actual  and  plate 
measurements  were  made  for  comparison.  In  twenty-one  of  the  tiiiity^ 
six  cases,  the  difference  lay  between  0.5  cm.  dtfwr  way.  In  seven 
cases  the  difference  lay  between  0.5  and  1  cm.,  and  in  eight  of  the 
thirty-six  it  was  more  than  1  cm.  For  nonteleoroentgenograms,  this 
was  no  great  discrepancy.  In  two  instances  of  the  original  fifty-five 
cases,  there  was  no  suggestion  of  thymic  shadow,  yet  at  the  necropsy 
this  condition  was  found,  but  in  both  these  cases,  the  thymus  overlay 
the  heart,  and  was  pedicle  in  type. 

The  thymic  shadows  found  may  be  classified  into  three  general 
types;  (1)  Columnar;  (2)  bulbous,  and  (^)  pedicle,  all  of  which 
are  illustrated  in  the  roenigeiiograms.  Tlie  |)edicle(l  type  In  eliminated 
from  work  on  the  living,  for  it  is  one  of  difhcuh  diflercntiation  from 
heart  shadow,  into  which  it  merges,  and  can,  therefore,  be  discovered 
only  at  necrop^. 

For  work  with  the  original  119  infants,  the  findings  were  divided 
into  three  classes: 

Class  1.  Absent  Thymic  Shadow. — ^This  means  no  shadow  appar- 
ent in  ^e  upper  mediastinum,  beyond  the  vertebral  transverse  processes. 

Class  2.  A  Small  Thymic  Shadow, — This  was  found  beyond  the 
vertebra!  transverse  processes,  and  measured  less  than  3  cm. 

Class  3.  A  Large  Thymic  Shadow, — ^This  shadow  measured  more 
than  3  cm.  transversely. 

This  classification  was  applied  at  birth,  and  used  throughout  investi- 
gation.  These  are  absolute  terms,  u'^ed  as  a  working  basis.  A  small 

thymus  may  yet  be  a  lar^e  one  in  a  chest  with  small  transverse  measure- 
ments, and  conversely,  a  large  thymic  shadow  ma\  seem  small  in  a  large 
chest.  This  distinction  is  important  when  the  question  of  treatment 
arises  because  of  size  alone. 

RESULTS  OF  EXAMINATIONS 

First  examination  (witliin  forty  eight  hours  after  birth): 

Class  1 — Absent  thymic  shadow,  35  cases 
Class  2 — Small  thymic  shadow,  34  cases 
Qass  3 — Large  thymic  shadow,  SO  cases 

Therefore,  at  birth,  approximately  42  |>er  cent,  of  the  children 
examined  showed  thymic  shadows  measuring  more  tlian  3  cm.;  that 
is,  shadows  which  we  wouki  read  as  thymus  enlargement  an<l  legard  as 
pathologic. 
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At  the  end  of  ihe  first  month  of  life,  seventy-three  of  the  original 
group  of  119  children  reported  for  reexamination.  Of  these,  thirty- 
three  were  in  Qass  1 ;  twenty-four  in  Class  2.  Three  of  these  Qass  2 
glands  had  definitely  decreased  in  size.  Sixteen  were  in  Class  3.  One 
of  these  glands  had  decreased  in  size. 

Of  a  total  of  forty  cases  showing  thymic  shadow,  smatl  and  large, 
four  had  undei^ne  retrogression  to  smaller  dimensions  within  the 
period  of  one  month.  This  was  a  spontaneous  change,  for  the  single 
rocntgen-ray  exposure  could  be  eliminated  as  a  causative  factor.  Of 
forty-six  children,  the  findings  were : 

End  of  Sexo.vu  Month  of  Lift: 
Dass  1—15  cases 

Qass  2 —  6  cases  (one  had  grown  smaller) 
Class  J— 25  cases  (no  dccrtasc  in  siae) 
Thibd  Month  of  Lifk.  3')  Ciui.DRi^K: 
Class  !— 13  cases 

Class  2—  4  cases  <no  decrease  In  size) 
Qass  3—22  cases  (no  decrease  in  size) 
FousTfl  Month  of  Life,  X  CnvunkEK: 

Class  1—13  casv<, 

Class  2—  4  cases  (no  decrease  in  size) 
Class  3—21  cases  (two  had  decreased  in  siie) 
FiFTu  MoNYB  or  LiPi,  31  CHii.i»ieK: 
Class  1 —  8  cases 

Class  2—  4  cases  (no  decrease  in  size) 
Class  .1    19  cases  (no  decrease  in  size) 
Sixth  Month  of  Liff-,  30  Childrkx: 
Class  1—  8  cases 

Class  2—  4  cases  (in  one  the  thymus  was  confused  by  glands) 
Class  3^18  cases  (no  decrease  in  site) 
Sevbnth  Month  of  Ltff..  28  Children: 
Class  1—  8  cases 

Class  2 —  2  cases  (no  decrease  in  size) 
Qass  3—18  cases  (no  decrease  m  size) 
EtGHTH  Month  of  Lifk,  25  CHiUNtew: 

Class  1 —  7  cases 

Class  2 —  2  cases  (no  decrease  in  size) 
Class  3—16  cases  (one  had  decreased  in  sin) 
Ninth  Month  or  Lirs.  22  Cbiuirbn: 

Class  1—  6  cases 
Class  2—  2  rasps 

Class  3 — 14  cases  (no  decrease  in  size) 
Tenth  Mouth  or  Liri^  17  Chiuwen: 
Qass  1 —  S  cases 

Class  2—  2  cases  (no  decrease  in  si/c> 

Qass  3—10  cases  (one  had  decreased  in  size) 
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Fig.  5. — Class  2.    Small  thymic  shadow. 


Fig.  6. — Class  3.    Large  thymic  shadow. 
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Eleventh  Month  of  Life,  11  Children: 
Class  1 — 4  cases 

CUm  2—2  cases  (one  had  decreased  in  size) 
Gass  3—5  cases  (one  was  confused  with  gland  shadow) 
TwiLFTB  Month  of  Life,  6  CaiUNtBlf: 

Class  1 — 1  case 
Class  2 — 1  case 

Qass       cases  (one  had  decreased  in  size,  and  one 
assumed  the  shape  of  the  pedided  lypt) 

Some  of  tlie  Qass  1  cases  were  not  reexamined  after  two  successive 
exaimnatiofis  had  shown  no  change.  There  were  two  known  dea^  in 
the  original  group  of  119.  The  first  was  that  of  an  infant  assigned 
to  Class  1,  and  the  second  of  an  infant  in  Class  3.  At  necropsy  the 
findings  confirmed  the  classification  in  hoth  instances.  The  thymus  of 
the  second  infant  weighed  13  gm. 

DISCL  SSlUN 

Tlip  -iriking  revelation  in  this  study  was  the  fact  that  in  a  erroiip  of 
a\crage  "normal"  infants  at  birth,  42  per  cent,  showed  the  presence  <>f 
a  shadow  suggesting  a  thymus  measuring  more  than  3  cm.,  and  this 
widiout  gross  symptoms.  As  the  work  progressed,  retrogression  in 
size  of  the  shadow  took  place,  the  greatest  diange  within  the  first  few 
mondis,  a  steady  change  as  the  year  went  by,  so  diat  with  our  limited 
'  material  spontaneous  disappearance  of  this  shadow  took  place  in  tfie 
majority  of  cases.  Some,  however,  persisted  to  the  second  year. 

As  a  rule,  the  children  with  large  thymic  shadows  were  well 
nourished,  some  were  Inrge  chested,  witli  thick  and  short  neck,  antl 
withouf  physical  stigmata.  The  general  impression  was.  that  the  larger 
thymic  shadows  were  present  in  the  thick  and  short  necked  infants. 

CONCLUSIONS 

1.  Thymic  shadows  can  easily  be  determined  in  the  new4K}rn  and 

in  infancy. 

2.  Transversely,  enlarged  shadows  are  present  in  a  strikingly  high 

percentage  of  new-horns. 

3.  This  shadow  may  be  present  without  symptoms  or  physical 

i»tigniata. 

4.  There  is  a  definite  tendencv  for  n  sfMiniancous  retrogression  of 
this  structure  during  the  first  year,  l>ut  some  glands  persist  beyond 
this  period. 

5.  There  is  a  type  ot  thymic  shadow  cast  by  a  pedicle-shaped  organ, 
the  mass  of  wl^dt  lies  on  the  heart,  from  wlndi  it  cannot  be 
diflferentiated. 
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6.  In  the  later  months  of  infancy,  the  presence  of  large  paratracheal 
glands  and  prominent  blood  vessels  presents  some  difficulty  in  differ- 
ential diagnosis,  but  differentiauun  possible. 

I  wish  to  acknowledge  tny  indebtedneai  to  the  Obstetrics  and  Social  Service 
Departments  of  the  New  York  Nursery  and  Child's  Hospital  for  their  kind 

cooperation. 
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THE  INORGANIC   PHOSPHATE  CONTENT  OF  BREAST 
MILK  OF   MOTHERS   WITH   NORMAL  AND 
WITH   RACHITIC  INFANTS* 

LUDO  VON   MEYSENBUG,  A.B..  M.D. 
IiMtrnctor  in  Pcdiatrirs.  Tulane  University  of  Louisiana 

NEW  ORLEANS 

The  role  of  the  phosphonts  ion  in  the  nietaboUsm  of  rickets  has 
recendy  acquired  a  prominence  which  is  certain  to  be  of  the  fjreatest 
moment.  Ch'ntcally.  we  have  learned  form  the  work  of  Howland  and 
Kramer  '  that  infantile  rickets,  when  active,  is  invariabl}'  accompanied 
by  a  reduction  in  the  serum  inorfjanic  phosphorus  and,  as  shown  by 
Mess  and  (iutinan,-  this  constituent  of  the  blood  rises  as  the  rickets 
heals.  Experimental!) ,  the  almost  simultaneous  and  quite  independent 
obaervadons  of  Shcfmaii  and  Pappenheimer  *  and  of  McColluni  and 
his  associates  *  have  shown  that  ridcets  can  be  produced  at  will  in  the 
rat  fay  a  diet  deficient  in  inorganic  phosphorus,  and  tfut  if  this  salt 
be  added  to  the  dietary  in  sufficient  quantity,  rickets  fails  to  develop. 
However  striking  and  conclusive  these  experimental  observations  may 
he,  it  is  at  once  apparent  that  in  the  ligfit  i»f  clinical  experience  they 
cannot  indicate  that  infantile  rickets  is  merely  dependent  on  a  deficient 
phosphorus  sujiply.  We  know  that  cow's  milk  contains  approximately 
five  times  as  much  phospliorus  as  woman's  milk  and  yet  we  see  rickets 
far  more  frequentiy  among  bottle  fed  babies.  The  question  of  the 
factors  inliuendng  the  availabiUty  of  an  adequate  supply  we  cannot 
discuss  in  die  present  state  of  our  knowledge. 

It  was  in  view  of  the  aforementioned  studies  in  rat  rickets  that  an 
invest  ii^'ation  of  the  inorg^anic  phosphate  of  breast  milk  was  undertaken. 
For  this  purpose  samples  of  milk  were  obtained  from  mothers  attend- 
ing  the  Newly  P>orn  Outpatient  Service  of  the  Touro  Infirmary  and 
their  infants,  all  of  whom  were  exclusively  breast  fed,  were  examined 
for  rickets  clinically  and  in  some  instances  by  serum  phosphorus 
determinations. 


•Received  for  publication.  May  15,  1922. 
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Methods. — The  samples  of  milk  were  collected  as  follows:  The 
infant  was  allowed  to  nurse  one  breast  for  from  fifteen  to  twenty 
minutes,  after  wliicli  approximately  Vi'  ounce  of  the  stripJ)ing^  was 
milked  hy  manual  expression.  An  equal  quantity  was  then  obtained  of 
the  foremilk  from  the  other  breast  and  the  two  were  mixed.  Thus, 

TABLE  l.<— Inomanic  Phosphate  Coniemt  op  MotHfiit's  Milk  and  Blood 

Serum  op  Noitkachitic  Inpawts 


Hitlc  FbMphate  ^muM  PhosphaM 

DaM  Afc  Hg.pcrl00C.c.  Mg.perUtoC^. 

wmm   S  wwki  4^ 

19'    2  W**kB  i.\ 

ni  a  -n   -2  wMln  %M  ... 

12/  »m   3  .lays  44 

12/10/21   3  montlis  44 

12/13/21   2  months  «4 

12/17/21   moiitlia  %A 

12/21/21   4  month*  84 

U/S8/n  ,   SweelM  24 

\mm   4  week*  •  M 

1/23/22   «  w«  l!»  14 

1/28/22   3  moot  Its  44  44 

  6  weeks  •  44 

i  via   2  months  s.i  M 

2/U(2i!   2  months  M  M 

2/1S/22   4  month!  M  44 

2/25/22   8  UOUUu  S4  44 

»/  4/tt   S  BMntlM  «4  «4 

Average   4. OS  5.0 


*  Ititatad  eoagulatloiL 


•  TABLE  2. — Inorganic  Phosphate  Context  of  Mother's  Milk  and  Blood 

Sbrum  w  RACBmc  Infants 


Milk  Vbo(pb«te, 

SanunFbOB 

Date 

Montbf 

CllnlMlIp 

Mt.pcrlOOOjeu 

Mff.perlOl 

12/  3  21 

11 

+ 

44 

12/15/21 

11 

+ 

4.8 

12/  8/21 

« 

4. 

3.r 

\! 

S 

4.0 

1/19/22 

4 

+  -(- 

5.4 

2.2 

1 '24/22 

8 

+  4- 

5.4 

3.0 

1/24/22 

4 

+  + 

4.5 

2.7 

2/  8/22 

&7 

M 

2/  2/22 

« 

+  + 

S.4 

8.4 

2/14i'22 

V» 

++ 

■ 

24 

3/18.22 

S 

+++ 

6.1 

2.2 

2  18/221 

4 

± 

2.7 

44 

44 

24 

*  Baitoted  OMtatetlon.  t  Exduded  tram  sTCnt*. 


milk  from  both  breasts  was  obtained,  having  a  fat  content  probably 
equal  in  quantity  to  that  of  the  entire  milk  of  one  breast.  The  milk 
was  kept  in  the  refnorerator  until  analyzed,  always  within  three  or 

four  hours  after  milking. 

The  Ijiood  was  obtained  by  longitudinal  sinus  puncture  and  the 
serum  used  as  soon  as  possible.    No  plasma  determinations  were  made 
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for  it  has  recently  been  shown  ^  tliat  a  very  shght  excess  of  citrate  or 

oxalate  added  to  the  blood  leads  to  anomalous  r^ults.   The  inorganic 

phosphate  detemnnadoiis  in  the  serams  md  ndlks  were  carried  out  by 

the  method  of  Bell  and  Doisy.*  The  concentratioR  of  the  inorganic 

phos|rftates  in  human  milk  i$  such  that  this  method  can  be  used  virtually 

vvitlniut  modification.   The  only  change  made  in  the  technic  was  the 

addition  of  2  parts  of  the  20  per  cent,  trichloracetic  acid  solution  to  J 

1  part  of  milk,  instead  of  equal  ])arts  of  cacli.    This  was  done  to  insure 

as  complete  coagulation  of  the  milk  proteins  as  possible.  Occasionally 

a  milk  was  obtained  which  resisted  coagulation  and  such  had  to  be 

discarded.    A  1 :  10  dilution  was  used,  both  for  milk  and  serum,  and 

the  dilute  standard  which  Bell  and  Diosy  recommended  for  blood  plasma 

(10  c.c.=  0.5  mg.  P.)  was  used  for  the  milk  determinations.  The 

results  are  collected  in  Tables  1  and  2. 

I  have  excluded  from  the  average  the  last  case  in  Table  2»  in  which 
die  evidence  of  rickets  was  slight  and  the  serum  phosphate  was  4.1  mg. 
My  average  for  the  milk  phosphate  is  in  excellent  agreement  with  that 
of  Denis/  who  found  in  twenty-one  samples  of  mature  breast  milk 
an  average  of  4  mg.  inorganic  phosphate  per  100  c.c,  with  variations 
from  2.3  to  5.4  mj^.  Sixteen  years  ago  Sikes publi>lied  his  results 
of  phosphorus  dcterinuiations  on  JOG  samples  of  human  milk  during  j 
the  first  thirteen  days  of  lactation  and  obtained  somewhat  higher  figures 
for  his  "nonproteid"  phosphorus.  His  average  is  7  mg.  nonproteid 
phosphorus  in  100  gm.  of  milk.  Holt.  Courtney  and  Fales  *  give  as 
their  aveiage  for  mature  milk  7.4  mg.  phosphorus  per  100  c.c. 

SUMMARY 

1.  Inorganic  phosphate  determinations  of  serums  of  ei|^  non- 
rachitic infants  showed  an  average  of  5  nifj.  per  100  c.c. 

2.  .*~^ixteen  samples  of  breast  milk  of  mothers  whose  infants  showed 
no  evidence  of  rickets  contained  an  average  of  4  rag.  inorganic  phos- 
pliate  per  100  c.c.  milk. 

3.  The  serums  of  seven  rachitic  infants  were  examined  and  the 
average  value  for  the  inorganic  phosphate  was  2.8  n^.  per  100  cc. 

5.  Denis.  W.,  ami  von  Mcy^enbug,  1..;  Nntc  on  a  Po<i>n)Ic  Source  of  Error 
in  the  Bell-Doisy  Method  tor  Determination  oi  Phosphates  m  Blood  Plasma» 
J.  Biol.  Chem.  J:  I  (May)  1922. 

'i  I'rll.  R.  C.  aiul  Doisy.  E.  A.:  Rapid  Colorimctric  Mt-thods  for  the 
Dctt : ;!i;!iati(>n  of  Phcspliurus  in  Urine  and  Blood,  J.  Biol.  Chem.  44:55  (Oct.JI 
1«2() 

7.  Denis,  W. :  Unini])li!?hed  work. 

8.  Sikcs,  A.  W. :  On  the  Phosphorus  and  Calcitim  <.i  Human  Milk.  J.  Physiol. 
1«;464  (Oct.  29)  1906. 

9.  Holt.  L.  E. :  Courtney,  Angelia  M.,  and  Fales.  Helen  L. :  A  Chemical 
Study  of  Woman's  Milk,  Especially  Its  Inorganic  Constituents,  Am.  J.  Dis. 
Child.  tt:229  (Oct.)  191$. 
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4.  The  breast  milk  of  mothers  of  rachitic  infants  was  found  to  con- 
tain an  average  of  4.8  n\g.  inorganic  phosphate  per  100  cc — an  average 
which  falls  witiun  the  "norniar'  range. 

CONCLUSIONS 

1.  There  is  no  reduction  in  the  inofganic  phospliate  of  the  breast 
milk  on  which  infants  develop  rickets. 

2.  The  findinj^  of  other  observers  that  tlie  inorganic  phosphate  con- 
tent of  the  serum  is  reduced  in  rickets  is  corroborated. 
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INDICATIONS  FOR  TONSILLECTOMY  IN  INFANCY  AND 

CHILDHOOD.  IS  THE  MODERN  TENDENCY  TOWARD 
UNIVERSAL  TONSILLECTOMY  JUSTIFIED?* 

HENRY  HEIMAN.  M.D. 

NEW  VOMC 

During  the  past  few  years  there  hn>  been  engendered  in  the  minds  of 
medical  men  an  unbounded  spirit  ui  antagonism  toward  the  iiiuctal 
tcmsils.  The  pendulum  has  been  swinging  toward  extfeme  radkafism. 
The  tonsils  have  been  held  responsible  for  almost  eveiy  disease  of  diild- 
hood.  As  portals  of  entry  and  foci  of  infection  they  have  been  accused 
of  producing  every  form  of  pathologic  condition.  The  obsession  has 
spread  to  the  laity  who  are  now.  with  or  without  medical  advice, 
demanding  the  complete  rcmcwal  of  the  tonsils  as  a  routine  hygienic 
measure. 

Last  year  the  medical  school  inspectors  of  New  York  City  recom- 
mended tonsil  treatment  for  49,230  children.  H  the  problem  were 
extended  to  the  whole  country  it  would  undoubtedly  include  more  than 
a  million  childrtti. 

Tonsillectomy  is  quite  a  major  operation.  Its  risks  are  very  definite. 
Numerotis  serious  complications  have  been  reported.  A  large  number 
have  not  been  reported.  The  indiscriminate  removal  of  the  tonsils 
should  be  condemned. 

I  shall  outline  briefly  the  history  of  tonsillectomy,  discuss  the  func- 
tions of  the  tonsils  and  present  an  analysis  of  200  cases  observed  in 
private  practice  in  which  the  tonsils  had  been  removed  for  a  variety 
of  reasons.  I  shall  endeavor  to  formulate  rational  indications  for 
tonsillotomy. 

The  first  account  of  the  tonsil  operation  was  given  by  Celsus  in 
A.  D.  10,  who  recommended  removal  of  the  tonsils  if  they  "remain 
indurated  after  inflammation/'  Aetus,  in  A.  D.  490,  writes  more  con- 
servatively of  the  excision  of  the  tonsils.  In  A.  D.  1120,  Albucasis 
expressed  his'fear  of  hemorrhages  after  tonsil  operations.  During  the 
next  500  years  the  operation  was  not  done.  It  was  revived  in  16.^7  by 
Servius  and  criticized  later  by  Dionns,  who  claimed  that  the  tonsils 
had  definite  fuiiciions.  Meseati  and  Wiseman  were  the  hrst  to  employ 
it  in  modern  times. 

The  functions  of  the  tonals  have  lof^  been  the  subject  of  much 
study  and  experimental  work,  and  a  laige  mass  of  contradictory  con- 
clusions may  be  found  in  the  literature.  A  careful  siftii^  of  the 
material  and  critical  observation  of  cases,  however,  cannot  but  lead 
one  to  the  conviction  that  the  tonsils  have  definite  functions  to  perform. 

•  Received  for  publication.  May  8,  1922. 

*  Read  before  the  Thirty- Fourth  Annual  Meeting  of  the  Ame/ican  Pediatric 
Society,  held  at  Washington,  D.  C,  May  1-3.  1922. 
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In  our  enlhusiasm  over  tonsHlectomy,  these  fuiictioiis  are  frequently 
entirely  discarded.  « 

The  anatomy  of  the  oi^ns  shows  that  they  are  practically  aggre- 
gations of  lymph  nodes  covered  by  epithetium.  Indentations  ooctir 
forming  the  crypts. 

Like  other  lymph  nodes  the  ton-il-  exercise  a  protective  function. 
They  act  as  a  sieve,  the  ''first  line  oi  (ieicnse"  aj:fninst  rnicrobic  invasion. 
Stohr  *  has  shown  that  the  tonsils  are  traversed  by  an  en<irmous  number 
of  leukocytes  which  exercise  a  kind  ot  migration  toward  the  surface. 

The  work  of  Adami  and  Nicholls*  leads  tfiem  to  say: 

The  tonsils  appear  to  have  an  important  functiun.  While  the  lymphoid  cells 
are  tliemselv«««  to  a  limhed  degree,  phagocytic,  polymorphonuclear  leukocytes 
in  considerahle  ntimhcrs  make  their  way  from  the  blood  vesstls  to  the  surface 
through  the  epithelial  covering.  These  leukocytes  arc  strongly  phagocytic  and 
tiielr  activity  suggests  that  the  tonsils  form  one  of  the  barriers  against  the 
invasion  of  the  system  by  pathogenic  mlcro-organisms. 

Henke  *  proved  by  numerous  experiments  that  there  was  a  constant 
lymph  current  passing  from  the  mucous  membrane  <if  tbe  nose  and 
^ims  through  the  ton<;il  to  its  surface.  This  must  undoubtedly  act  as  a 
strong  force  in  coniliating  bacterial  invasions.  The  reaction  of  the 
tonsil  is  conunonly  noted,  while  the  original  source  of  the  infection, 
whedier  it  he  in  die  nose,  the  accessory  stnuses,  or  in  the  mtwous 
membrane  of  the  mouth,  is  entirely  disregarded. 

The  posterior  pharyngeal  nvall,  tiie  postnasal  space  and  the  intestinal 
wall  contain  innumerable  lymph  follicles  similar  to  those  of  the  tonsil. 
If  this  type  of  structure  was  especially  susceptible  as  a  portal  of  entry 
or  focus  of  infection,  oi  what  avail  would  be  the  removal  of  the  tnn^^ils? 

Before  antitoxin  was  introduced.'  it  was  common  kno\vle<lge  that 
diphtheria  ran  a  milder  course  when  localized  to  the  tonsils  than  when 
it  involved  other  parts. 

Tonsillitis  alone,  or  when  associated  with  other  conditions,  is  usually 
only  a  manifestation  of  systemic  mfection.  If  the  infection  becomes 
more  generalized,  it  occurs  in  spite  of  the  tonsil,  not  because  of  it 

In  rare  instances,  however,  the  tonsils  may  cease  to  function  and 
become  "choked  filters**  in  which  cases  they  may  be  a  source  of  infec- 
tion. The  diseased  condition  should  be  proved  before  the  tonsils  are 
sacrificed. 

The  role  played  bv  the  tonsil*;  in  the  production  of  lymphocytes  has 
been  conclusively  demonslratetl  by  Wood  *  He  regard^  this  as  a  most 
important  function.  Piersol  *  showed  that  large  numbers  of  lymphoid 
cdls  pass  through  the  tonsils  into  the  oral  cavity  to  become  the  salivary 
corpuscles. 

1.  Quoted  hy  Comroe:  J.  A.  M.  A.  •i:1367  (Oct  17)  1914. 

2.  Adatni  and  N'icholls:   Principles  of  Pathology  It  p.  391. 

3.  Hcnke:  Arch.  f.  Laryngol.  27:  Pt.  2,  1914. 

4.  Wood,  G.  B.:  Univ.  Pcnn.  Med.  Bull.  (Oct)  1904. 

5.  Qnoted  by  Comroe:  J.  A.  U.  A.  11:1368  (Oct  17)  1914. 
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Mai»iiii  "  believed  that  tlie  toni«il!>  lieveloped  an  internal  secretion, 
similar  to  the  snpmreial  gland,  .but  this  has  not  been  substantiated  by 
suflSdent  evidence. 

The  tonsils  have  an  important  part  to  take  in  the  lubrication  of  the 
food  as  well  as  of  the  throat  during  the  act  of  spealdi^  and  singiqg. 
I  have  frequently  noted  marked  changes  in  the  appearance  of  the  tonsil- 
lectomired  throat.  The  presence  of  nodules  of  cicatricial  tissue,  of 
adhesions,  and  destruction  of  muscular  tissue  occur  in  cases  that  have 
been  i)erforined  not  hy  the  tyro  in  the  si>ecialty  but  by  leading 
rhinolaryngologists.  Kenyon  and  Kradwell  '  have  said,  "It  seems  con- 
servative to  say  that  following  tonsillectomy  the  palatoglossus  and 
palatopharyngeus  mttsdes  are  never  wholly  normal  in  their  action." 

Changes  in  the  ^Making  and  singin|g;  voice  after  removal  of  the 
tonsils  have  been  forcibly  emphasised  by  Faulkner  *  Connor/  Kenyon 
and  Freudenthal." 

During  the  last  five  months  I  have  added  to  my  private  case  history 
charts  a  tonsil  record  for  each  patient.  The  following  inquiries  were 
made : 

1.  Have  the  child's  tnn?i1s  h^n  removed? 

2.  When  were  thcj  removed? 

3.  By  whom? 

4.  Why  removed? 

5.  Has  the  condition  improved? 

I  have  selected  for  analysis  200  consecutive  cases  in  which  the 
tonsils  were  removed  completely  by  specialists  at  least  SIX  months 
previous  to  the  time  of  inquiry. 

In  95  per  cent,  of  die  cases  tiie  adenoids  were  removed  at  the  opeia* 
tton.  The  ages  of  the  patients  ranged  (rom  15  months  to  14  years. 

The  reasons  given  for  the  removal  of  the  tonsils  may  be  gnmped  as 


follows: 

C«se« 

i Frequent  attades  of  colds.    40 
Obstructive  symptoms  46 

(Mouth  breathing,  difl^ult  uasal  breathing; 

3.  Ear  and  mastokl  infections   31 

4.  Attacks  of  acute  tonsillitts  20 

5.  Couf^h   14 

6.  Enlarged  tonsils    10 

7.  Diseased  tonsils    9 

8.  Malnutrition    9 

9.  Cardiac  and  diorca   8 

10.  Miscellaneous    13 


(Speech  detect,  2;  muscular  pains  in  extremities, 
  4;  astluna,  2;  eoavnIsioBS,  I;  no  reason  givcnt  4) 

6.  Masini :  New  York  M.  J.  (Sept.  28)  1898. 

7.  Kenyon  and  Kradwell:  Ann.  OtoU  1916. 
a  Faulkner:  Med.  Rec  7»:40  (July)  1910. 
9,  Connor:  Texas  State  T.  M.  11:543.  1916, 

10.  Kenyon:  J.  A.  M.  A.  «»:709  (Sept.  1)  1917. 

11.  Frettdenttml:  Tr.  Am.  Acad.  Ophtlial.  ft  Oto-Laryngol.«  191ft, 
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The  symptomatology  in  die  cases  in  which  the  oomplaint  was  of 
frequent  attacks  of  colds  induded  chiefly  coryza  and  cough,  usually 
with  a  sHghtly  elevated  tempefatufe.  Of  the  forty  cases  of  this  gvottp 

only  fourteen  showed  an  improvement  in  symptoms  after  the  removal 
of  the  tonsils  and  adenoids.  Twenty-six,  or  65  per  cent.,  rei)orted  no 
improvement.  Definite  statements  were  made  in  eif^ht  cases  that  the 
symptoms  were  aggravated  after  the  operation.  1  shall  discuss  some 
of  the  complications  and  sequels  later. 

The  most  important  symptoms  of  tfie  obstructive  cases  had  been 
QKMitfa  breathiqg»  clogged  naaat  passages  and  snoring  at  night  Two 
patients  had  complained  of  difficulty  in  swallowing.  Of  forty-six  cases 
of  this  group,  reports  of  cures  or  improvements  after  removal  of  the 
tonsils  and  adenoids  were  given  in  thirty-five  cases,  or  76  per  cent. 
In  eleven  cases  no  improvement  was  noted.  Of  these,  eight  showed 
definite  evidence  ot  the  lii^li  arched  palate  and  imperfect  coaptation 
of  the  teeth.  McGanahan,'-  in  1913,  called  attention  to  the  futility 
of  operation  in  this  type  of  case. 

Of  the  thirty-one  cases  ot  ear  and  mastoid  infections,  twenty 
patifi»lts  had  had  tonsils  and  adenoids  lemoved  in  order  to  prevent 
frequent  recurrences  of  acute  otitis  media.  In  only  eight  of  these  cases 
favorable  reports  were  given,  i.  e.,  no  recurrences  or  less  frequent 
attacks.  In  one  case  a  discl^ar^ii^ing  ear  developed  three  days  after  the 
removal  of  the  tonsils  and  adenoids,  in  another  a  discharging  ear 
followed  by  a  mastoiditis  develoj^ed  one  week  after  the  operation.  In 
the  eleven  remaining  cases  of  this  group  the  tonsils  and  adenoids  were 
removed  because  of  j)cr>istent  car  discharge.  In  only  four  cases  was 
the  condition  said  to  have  l)een  favorably  influenced. 

Of  twenty  cases,  in  which  tonsils  had  been  removed  on  account  of 
frequent  attacks  of  tonsillitis,  three  patients  had  developed  sore  throats 
at  tntervals  subsequent  to  the  operation.  In  each  of  these  cases 
examination  revealed  a  reddened  pharynx  with  prominent  lymph 
follides. 

The  tonsils  and  adenoids  had  bpen  removed  i\  fourteen  cases  of 
persistent  cough.  In  five  of  these  the  parents  had  been  told  that  dironic 
bronchitis  wa§  present,  in  one  case — asthma.  Reports  of  cures  were 
given  in  four  cases.   In  eight  cases  the  cough  was  not  altered  in 

seventy  by  the  operation ;  in  two  cases  it  was  aggravated. 

In  ten  cases  the  tonsils  had  been  removed  because  of  hypertrophy. 
There  had  been  no  symptoms.  Subsequent  to  the  operation  three 
patients  had  fleveloped  frequent  colds  and  sore  throats. 

Kepftrt--  of  diseased  tonsils  were  given  in  nine  cases.  There  had  been 
no  symptoms  whatever  in  four  of  these.    The  rhinolaryngologist  had 

12.  McQanahan:  Tr.  Am.  Ped.  Soc.,  1913.  p.  174. 
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labeled  them  "diseased."  FoUowing  the  operation,  five  patients  had 

recurrent  sore  throats. 

Of  nine  case*:  of  mnlnutiition.  cmly  three  bad  been  benefited  by  the 
removal  of  tlie  tonsils  and  adenoids.  In  six  there  had  been  no  more 
gain  in  weight  than  was  noted  before  the  operation. 

There  has  been  great  difference  of  opinion  and  of  statistics  regard- 
ing the  fdation  of  tonsillitis  to  articular  rhetunatism  and  cardiac 
disease,  from  80  (Faliber)  to  1.4  per  cent.  (Pibram).^*  Recently 
St.  Lawrence  presented  very  favorable  results  from  tonsillectomy  tn 
rheumatic  and  cardiac  cases.  His  patients  were  under  the  guidance  of 
a  cardiac  clinic  and  received  careful  medical  and  social  service  attention. 
We  c.innot  but  feel  tliat  these  factors  play  a  considerable  part  in 
prothicing  the  improvement  noted. 

Tonsillitis  is  of  \ery  frequent  occurrence  in  infancy  and  childhood. 
If  the  tonisils  played  an  important  role  in  the  production  of  rheumatic 
and  cardiac  manifestations,  should  we  not  expect  a  greater  evidence  of 
these  conditions?  Is  the  tonsillitis  frequently  associated  with  these 
conditions  not  a  manifestation  of  the  rheumatic  infection? 

Of  the  eight  cases  in  this  group  only  two  reported  unprovement. 
One  cardiac  patient  had  had  two  attacks  of  heart  f  lilure  before  the 
removal  of  the  tonsils.  Subsequently,  over  a  period  of  two  years, 
no  attacks  of  decompensation  had  occurred.  Of  the  five  case?;  of  chorea, 
three  associated  with  cardiac  lesion,  four  patients  had  had  attacks  after 
the  removal  of  the  tonsils  and  adenoids.  Recently,  I  have  seen  two 
cases  in  which  the  tonsils  had  been  removed  three  and  five  years  ago, 
respectively.  Both  nui  tiic  typical  course  of  an  acute  rheumatic  fever 
with  high  temperature  and  painful,  swdlen  joints.  One  developed  a 
cardiac  lesion. 

Of  the  thirteen  cases  in  which  tonsils  and  adenoids  had  been 
removed— for  speech  defect  (2  cases),  muscular  pains  in  extremities 

(4  cases),  asthma  (2  cases),  convulsions  (1  case),  no  improvement 

had  been  noted  snbsecjuent  to  the  operation. 

The  statistics  1  have  presented  are  not  submitted  as  conclusive 
evidence.  The  reliability  of  the  statcnieni?  of  parents  h  not  abr^olute. 
But  the  tacts  are  suggestive.  Combined  with  the  clinical  impressions 
that  I  have  received  for  a  number  of  years  in  hospital  and  private  work 
they  have  convinced  me  that  the  tonsils  have  too  frequently  been 
sacrificed  and  the  risks  of  an  operation  entailed  without  sufficient 
reason. 

Numerous  compHcationv  following  the  removal  of  the  tonsils  have 
been  described.  In  1912,  Koplik    called  attention  to  three  forms  of 

13.  Quoted  from  Kyle:  Am.  J.  Dis.  Child.  iS:l42  ^March)  1915. 

14.  St.  Lawrence:  J.  A.  M.  A.  75:1035  (Oct.  16)  1920. 

15.  Koplik:  Am.  ].  M.  Sc.  iH:70  (July)  1912. 
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infection  following  the  surgical  removal  of  the  tonsils :  (1)  A  moderate 
febrile  reaction;  (2)  an  acute  or  subacute  endocarditis;  (3)  a  severe 
sepsis  wttfi  profuse  hemorrhages  and  brondiopneumoiiia. 

Dabney  ^  described  a  case  of  acute  rheumatic  fever  which  developed 
in  a  child  three  days  after  totisiUectomy. 

Sewell  ^'  reported  fifty  cases  of  serious  hemorrhage  with  nineteen 
deaths  following  the  removal  of  the  tonsils. 

Cases  of  general  sepsis,  pneumonia,  lung  abscess,  subcutaneous 
emphysema,  lung  infarct  and  meningitis  following  tonsillectomy  have 
been  described. 

In  my  group  oi  casc^  I  ha\  c  >cfn  tiic  devdopment  of  a  definite  lung 
abscess,  an  acute  otitis  media  foUowetl  by  a  mastoiditis,  and  three  severe 
cases  of  pharyngitis  after  tonsillectomy.  During  the  past  three  years 
there  were  admitted  to  the  pediatric  service  of  Mt.  Sinsu  Hospital  seven 
cases  of  lung  abscess,  seven  cases  of  bronchopneumonia  and  one  case  of 
lobar  pneumonia  which  developed  after  the  removal  of  the  tonsils. 

In  selecting  our  cases  for  the  removal  of  tonsils  and  adenoids  we 
should  be  guided  by  safe  and  conservative  principles. 

1.  If  tliere  are  obstructive  symptoms,  mouth  breathing  (snoring  at 
night)  with  no  evidence  of  a  high  arched  palate  as  the  cause  of  obstruc- 
tion, the  adenoids  should  be  removed. 

2.  It  there  is  a  persistent  nasal  discliarge  that  does  not  yield  to  the 
Usual  therapeutic  measuFCs  and  in  die  absence  of  a  sinusitis  the 
adenoidectomy  should  be  performed. 

3.  If  the  tonsils  are  suflideotly  large  to  cause  obstruction,  difficulty  . 
in  breathing  or  swallowing*  tonsUleetomy  is  indicated.  One  must  not 
be  mislead,  however,  by  the  presence  of  a  large  tonsil  that  appears  to 
be  obstructive*  a  tonsil  that  is  rather  pushed  out  toward  the  median  line 
by  the  presence  of  a  deep  cervical  adenitis.  I  have  described  these 
cases  as  parapharyngeal  adenitis.  It  occurs  most  commonly  after  grippe, 
scarlet  fever  and  measles." 

4.  If  the  frequent  occurrence  of  tonsilliti>-  has  produced  definite 
dihtase  in  the  tonsils,  as  evidenced  by  irregularity,  raggedness  and 
friability,  tonsillectomy  is  indicated. 

5.  If  there  is  recurrent  accumulation  of  cheesy  material  in  the 
crypts  of  the  tonsils,  or  if  on  pressure  this  may  be  extruded  from  the 
tonsils,  with  the  presence  of  a  foul  odor  of  the  patient's  breath  and 
symptoms  of  toxic  absorption,  the  tonsils  should  be  removed. 

6.  In  cases  of  persistent  cervical  adenitis  following  tonsillitis, 
whether  by  pyogenic  or  tuberculous  origin,  tonsillectomy  is  indicated. 

16.  Dabney:  Ann.  Otol.,  Kliinol.  &  Laryngol.,  December,  1913. 

17.  Sewcll:  Med.  Chron.,  July,  1911. 

1&  Heimui:  Am.  J.  Dis.  Child.  M;104  (Ang.)  1915. 
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•  These  are  the  rules  I  endeavor  to  follow.  But  each  case  must  be 
studied  individaally,  the  advantages  and  risks  considered  before  recom- 
mendiiig  operation. 

In  conclusion,  may  I  enlist  your  cooperation  to  banish  the  passionate 

desire,  which  is  fast  gaining  ground  in  the  profession,  to  remove  every 
tonsil,  and  to  substitute  more  conservative  and  rational  {Hrindples. 
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APPUED   DIETETICS    IN  OUTPATIENT 

DEPARTMENTS 


MAYNARD   LADD,  M.D. 
Cbtel  of  the  QiU<ir«n'«  Uo$pttal  Department  of  the  Boston  X>i$pcfisary 

BOSTON 

If  we  recall  the  conditions  prevailing  twenty-five  years  ago  in  the 
conduct  of  outpatient  departments  in  the  larger  hospitals,  we  realize 

much  progress  has  been  made.  This  is  most  apparent  in  hospitals  con- 
nected with  medical  schools,  and  is  largely  the  result  of  the  increased 
use  of  the  outpatient  clinics  for  purposes  of  medical  instruction.  \\  hen 
I  was  a  tliird  year  medical  student  I  recall  distinctly  three  ward  visits 
in  tfie  Children's  ]Ic)si)it.'il  as  the  total  of  bedside  instruction  for 
the  year  in  tlie  course  in  pediatrics.  My  memory  fails  when  i  try  to 
estimate  ^  extent  to  whidi  outpatient  material  was  utiHced  for  dinical 
lectures,  but  it  was  very  meager.  When  as  a  gnuluate  I  first  took 
charge  of  the  outpatient  departmoit  of  the  Infants'  Hospital,  dinics 
were  practically  as  large  as  they  are  today.  I  had  one  nurse  as  an 
assistant,  and  felt  myself  fortunate  if  I  could  inveigle  a  fourth  year 
student  to  help  with  the  histories  of  new  patients.  The  real  burden  of 
the  clinic  fell  on  the  physician  in  charge.  To  work  four  honrs  each 
morning',  and  to  see  fifteen  patients  an  hour  was  the  standard  of 
efficiency.  Contrast  this  with  a  well  orj^anized  clinic  of  today,  with  its 
corps  of  graduate  physicians  and  interns,  its  clinical  clerks  and  social 
workers,  its  clinical  and  roen^en-ray  laboratories,  the  special  sub> 
dink  for  cases  of  heart  disease,  tuberculosis,  infant  feeding,  posture, 
nutrition  dasses,  etc.  In  comparison,  the  modem  dime  seems  to  have 
readied  its  hdght  of  organization;  certamly  the  quality  of  work  is 
beyond  anything  ooncdved  as  practicable  in  the  earlier  period  I  have 
pictured.  It  is  reasonable  to  suppose  that  the  next  twenty-five  years 
will  bring  about  other  changes  and  innovations  to  add  to  the  effidenqr 
of  medical  care  of  ambulatory  patients. 

It  is  my  wish  to  speak  of  a  comparatively  new  department,  the 
importance  of  which  is  hecominc^  more  and  more  evident  as  we  link 
the  social  and  economic  con(Iition'>  of  the  j)atient  with  his  health 
problem.  I  refer  to  the  e>tal)lishmcnt  of  food  clinics  as  a  very  neces- 
sary and  useful  adjunct  to  the  medical  oulpaiicut  department.  So  far 
as  I  can  learn  there  are  very  few  institutions  which  liave  established 
and  operated  food  clinics  of  the  kind  that  I  have  in  mind. 

•Received  for  puMication,  May  25.  1922. 

*  Read  before  the  American  Pediatric  Society,  Washington,  D.  C,  May  1, 
19Z2. 
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The  Boston  Dispensary  Food  Clinic  was  started  in  April,  1918,  by 

Michael  M.  Davis,  then  director,  and  Miss  Frances  Stem  of  tfie 
Federal  Commission  of  the  U.  S.  Department  of  Agriculture.  Lack 
of  how  to  select,  purchase  and  prepare  food  so  as  to  make  it  appetizing, 
nutritious,  and  within  the  family  hudget,  is  common  to  all  classes,  hut 
particularly  so  to  those  who  attend  the  outpatient  clinics  of  hospitals. 
The  high  prices  caused  by  the  war  accentuated  this  problem,  and  were 
the  <Hreet  stimulus  toward  the  organisation  of  the  cUnic.  Two  rooms 
in  tiie  dispensary  were  equipped  witii  cooking  utensils,  stove,  furniture 
and  accessories  necessary  for  food  demonstration,  and  the  conduct  of 
classes.  Beginning  with  one  a  week,  the  clinics  in  six  months  were 
increased  to  daily  morning  sessions.  When  Miss  Stern  went  overseas, 
the  clinic  was  taken  over  by  Miss  Bertha  M.  Wood,  and  has  since  con* 
tinued  under  her  efficient  direction. 

The  result  of  three  years'  exj^erience  has  recently  heen  reviewed 
by  Miss  Stern,  in  consultation  with  the  food  committee  ot  the  dis- 
pensary. It  is  with  the  hope  that  our  conclusions  may  be  of  help  to 
institutrans  planning  to  establish  similar  dtnics  that  I  venture  to  bring 
to  your  attention  the  condustons  at  whtdi  we  have  arrived. 

The  purpose  of  die  food  clinic  may  be  called  a  demonstration  in 
applied  dietetics.  It  is  intended  to  assist  the  physicians  of  medical 
clinics  in  carrying  out  food  treatment.  It  is  distinctly  a  part  of  the 
medical  institute,  in  which  the  medical,  dietetic,  social,  and  economic 
problems  ot  each  case  are  correlated.  It  is  not  a  center  for  the  distribu- 
tion of  food,  in  which  respect  it  clifYcrs  from  the  diet  ur  food  stations 
established  in  many  places  during  the  war.  It  necessarily  includes 
"ntitrition  classes,"  but  has  a  much  larger  scope.  The  fundamental 
pi  aiciple  of  organization  is  diat  every  patient  accepted  must  be  under 
direct  medical  supervision  by  one  «^o,  by  virtue  of  his  specialty  or 
experience,  may  be  judged  competent  to  determine  the  nutritional 
requirements  of  the  case.  A  patient,  for  instance,  mi^t  be  referred 
by  the  throat  d^[MiTtment  in  the  food  clinic  for  a  condition  of  mal- 
nutrition, but  it  would  1)0  tlie  duty  of  the  food  clinic  to  see  tliat  the 
patient  was  given  a  general  medical  examination  (  by  the  pediatrician  or 
internist)  and  receive  from  him  directions  fur  dietetic  treatment.  It 
then  becomes  the  duty  of  the  food  chnic  not  only  to  follow  the  lines 
of  treatment  indicated  by  the  physician,  but  to  investigate  through 
social  service  the  home  conditions,  economic  resources  of  Ae  family, 
and  when  necessary,  to  bring  die  case  into  rdation  with  proper  s^jendes 
of  bdp. 

The  organization  of  the  food  clinic  and  its  relation  to  other  depart* 
ments  should  be  prescribed  very  distinctly.  There  are  many  possi- 
bilities of  friction  and  misundertandinps.  which  we  have  experienced. 
Conflicts  between  social  service  and  food  workers  may  occur.  The 
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spedal  dqiartnieiit  may  not  take  kindly  to  the  fact  that  its  patient  has 
been  referred  by  the  food  clinic  to  a  general  medical  or  pediatric 

department.  There  are  possibilities  that  the  internist  or  pediatrist  may 
feel  at  times  that  the  dietitian  has  **taken  the  case  out  of  his  hands" 
or  overstepped  her  autluirity.  These  are  pitfalls  into  which  any  foixi 
clinic  will  fall  if  it  is  allowcti  to  organize  as  a  separate  department 
witlxnit  <iirt*ot  lufdical  su|>er vision.  This  medical  supervision  should 
be  directly  exerci»cfi  wiilmi  the  iiK>d  clinic,  in  order  that  all  depart- 
ments may  work  in  harmony.  It  is  not  reaiionable  to  expect  that  the 
dietitian  or  technical  food  worker  is  sufHcientfy  famiUar  with  the 
medical  side  of  her  cases  to  act  at  all  times  Mrisely  without  the  advice 
of  a  i^sidan,  and  she  b  more  likely  to  seek  that  advice  if  she  is 
responsible  to  a  physician  of  the  food  clinic  alone,  than  if  she  attempts 
to  keep  personally  in  touch  with  all  physicians  who  refer  patients 
to  her 

Tlu-  rt'laiion  of  the  social  service  to  the  I'mkI  <.hiiic  also  is  a  matter 
oi  great  iniportance.  There  imi>t  l)c  a  social  chnic  executive  in  the 
food  clinic  and  under  the  direction  of  the  chief  tlietitian.  The  first 
investigation  of  the  social  and  economic  oonditiotts  of  the  patient  would 
be  made  by  this  worker,  and  her  findings  reported  to  the  diief  dietitian. 
By  consultation  it  may  then  be  determined  in  each  case  whether  the 
continued  sodal  work  should  be  conducted  by  the  food  dinic,  or 
transferred  as  a  special  problem  to  ihe  general  social  service  department. 
Subsequent  visits  to  the  house  are  more  likely  to  be  made  by  the  food 
worker  or  assistant  dietitian. 

In  general,  the  organization  of  tlie  foofi  clinic  is  the  same  as  that 
of  any  medical  clinic  and  slu^uld  l)e  on  the  same  jilane. 

Its  special  internal  organization  may  be  outlined  as  follows:  (1) 
Administrative;  (2)  dietetic;  (3)  educational. 

1.  Administrative. — ^The  head  of  the  food  clinic  should,  for  reasons 
already  given,  be  the  medical  consultant.  To  him  the  chief  dietitian 
must  be  responsible.  His  duties  are  primarily  medical»  referring  to 
the  internist  or  pediatrist  cases,  which,  in  his  judgment,  require 
extended  medical  investigation,  or  taking  the  responsibility  of  passing 
the  case  directly  to  the  dietitian,  on  the  basis  nf  hi^  own  examination. 
He  keeps  in  touch  wiili  the  general  proj^re^s  of  the  ca>es  and  sees  that 
the  patients  rejiort  hack  periodically  to  the  5|>ecial  clinics  Ironi  which 
they  have  been  referred.  He  is  responsible  for  the  exclusion  of  con- 
tagion from  demonstration  classes,  and  gives  medical  instruction  in 
applied  dietetics  to  dasses,  to  graduates,  and  undergraduates. 

The  other  members  of  the  sta£^  are  the  chief  dietitian  and  her 
assistants,  the  trained  nutrition  worker,  the  social  worker,  and  the 
clinic  executives.  These  constitute  the  real  working  force  of  the  food 
dinic,  but  they  carry  out  the  food  treatment  prescribed  by  the  referring 
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physiciaiip  or  in  case  no  specific  directions  have  been  made,  the  food 
treatment  as  prescribed  by  the  medical  consultant  of  the  clinic.  It  is 
clear  that  a  competent  dietitian  will  be  allowed  to  act  on  her  own  initi- 
ative in  many  cases,  such  as  obesity,  constipation,  under-nourislimpnt, 
but  there  are  other  groups  such  as  renal,  cardiac,  diabetic,  and  tuber- 
culous, which  require  dose  and  frequent  medical  supervision — cases 
which  the  dietitian  is  not  capable  of  handling  alone.  These  must  be 
seen  frequently  by  the  physician*  who  must  either  take  the  medical 
responsibility  upon  his  own  shoulders,  or  see  that  it  is  properly  placed 
on  the  referring  department.  I  cannot  too  strongly  empliasize  the 
importance  of  such  medical  su|)ervision  being  directly  exerted  within 
the  food  clinic.  It  is  quite  possible  that  if  the  size  of  the  clinic  warranted, 
there  mi^'ht  be  several  medical  consultants  in  charj^c  of  special  classes, 
as  for  instance — diabetic  classes  and  children's  nutrition  cla-^ses.  adult 
nephritic  and  cardiac  classes,  problems  which  would  probably  appeal 
to  different  types  of  medical  food  specialists.  These  patients,  it  should 
be  distinctly  understood,  are  not  *^akeif  out"  of  the  medical  or 
pediatric  departments.  The  medical  supervision  exercised  within  the 
food  clinic  is  designed  only  to  guard  against  errors  which  might  occur 
from  lack  of  medical  knowledge  on  the  part  of  the  dietitians,  and  to 
correlate  the  work  of  the  medical  and  tf>od  cHnics.  The  patients  must, 
therefore,  report  Uick  to  the  referring  clinics  periodically  and  may 
attend  the  fo<^d  clinic  only  so  long  as  thev  are  medically  su[)ervised. 

A  food  clinic  should  have  a  special  record  card  which  shall  show 
the  salient  points  in  the  medical  history  and  physical  examination,  the 
particular  object  which  the  food  clinic  should  strive  to  attain,  and  the 
date  on  which  the  patient  shall  report  back  to  the  medical  clinic  for 
reexamination,  consultation,  and  advice.  The  liaison  between  the 
referring  department  and  dietitian  should  be  the  medical  supervisor  of 
the  food  clinic,  rather  than  the  dietitian  herself. 

2.  Dietetic. — The  dietitian  has  her  own  definitely  defined  functions 
which  she  exercises  directly  or  through  her  assistant  workers.  Briefly, 
these  may  be  enumerated  as  follows : 

I.  To  determine  the  family  budget,  and  its  possibility  of  supplying 
the  necessary  food  which  the  diet  calls  for.  It  is  a  waste  of  time  to 
order  diets  if  there  are  no  funds  to  purchase  them,  or  no  knowledge  of 
how  to  prepare  them.  The  dietitian  may  in  her  experience  be  able  to 
advise  a  cooperative  mother  how  to  readjust  her  expenditures,  so  that 
the  proper  food  mny  be  provided,  and  s)ie  can  instruct  her  in  the  art 
of  utilizin<^  cbeafjcr  products  to  attain  the  same  end  served  by  the 
more  expensive  foods. 

II.  When  the  budget  is  hopelessly  inadequate,  it  is  the  duty  of  the 
dietitian  to  secure  through  existing  associations  such  help  as  may  be 
needed  in  the  way  of  food  or  money,  and  to  see  that  this  aid  is  properly 
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applied.  Diet  katdieos  and  various  assodations  for  meetiog  distress 
tln-otigfa  oontributiofis  of  food  have  found  it  profitable  to  appropriate  a 
portion  of  their  funds  to  the  food  dinic,  to  be  used  for  emergem^ 
and  food  treatment,  as  they  are  thus  saved  the  overhead  and  complica> 
tions  incidental  to  social  and  medical  investigation  and  continued  super- 
vision. It  is  obvious  that  it  is  a<U  r!nt-io-e<>iiv  to  carry  a  case  throiip^h 
one  institution,  supplying  all  the  rcH]uif eineiits,  medical,  social,  dietetic, 
then  to  link  it  ui)  with  several  separately  ortjanized  and  'operated 
agencies,  no  one  of  which  does  a  complete  job. 

III.  Selection  and  preparation  of  the  food  is  no  less  important  than 
Ae  qu»tion  of  finance.  We  cannot  assume  the  responsibility  of  dietetic 
treatment  unless  we  provide  instruction  as  to  tfie  simple  facts  relating 
to  food,  the  methods  of  preparing  it,  etc  This  has  to  be  done  in  two 
ways:  (a)  by  demonstrations  in  the  class  to  groups  of  mothers  and 
children;  (b)  by  home  visits  in  special  cases  by  the  food  woricer  to 
help  the  mother  apply  the  principles  taujEfht  in  the  class. 

IV.  In  our  larger  cities  we  have  a  very  cosmopolitan  population 
to  (leal  with,  much  of  it  recently  arrived.  The  average  clinician  knows 
httle  or  nothing  of  the  food  values  of  Jewish,  Italian,  Synaai,  Armenian, 
and  similar  diets.  It  is  the  duty  of  the  dietitiatt  to  be  able  to  think  in 
the  terms  of  the  race  she  is  dolling  with.  We  cannot  force  an  Amer- 
ican diet  at  once  upon  all  these  people,  but  we  can  see  that  our  dietitian, 
utilizing  the  foods  of  the  nationality  in  the  case,  applies  the  prindple  of 
tfie  medical  foods  treatment  in  foods  familiar  to  them.  Tlie  trouble  is 
often  due  to  improper  balance  of  food  which  is  in  itself  goo<l,  and  we 
are  more  likely  to  gain  the  cooperation  of  these  recent  arrivals  it  we 
correct  what  is  had  in  their  habits  and  customs,  instead  of  trying  to 
force  an  entirely  new  dietetic  regimen  upon  them. 

V.  Still  another  function  of  the  food  clinician  is.  the  conduct  of 
classes  which  have  a  special  objective.  We  have,  for  instance,  estab* 
liriied  classes  in  (1)  obesity,  (2)  constipation,  (3)  malnutrition.  (4) 
diabetes.  The  chief  value  of  the  group  method  of  instruction  is,  of 
coarse,  to  economize  time  and  effort  so  that  the  largest  possible  number 
may  he  reached  at  the  minimum  cost.  If,  however,  there  is  no 
periodical  medical  supervision  of  the  results  of  such  group  instruction, 
the  be^t  results  cannot  be  obtained.  The  medical  supervisor  of  the 
food  clinic  must  be  keenly  interested  in  the  work  of  the  clinic,  must 
feel  that  however  much  he  depends  upon  the  dietitian,  the  responsibility 
of  getting  results  is  his.  This  means  close  observation  of  each  case, 
and  the  early  sej^ration  from  dasses  of  diose  who  are  not  progressing 
favorably,  so  that  they  may  be  subjected  to  special  investigation.  Prac- 
tically, the  routine  of  class  and  group  work  is  carried  on  by  the  dietitian 
and  her  assistants.  The  medical  supervisor  takes  as  his  special  problem 
the  cases  that  are  lagging  or  maldiig  no  response,  and  in  his  larger 
medical  experience  endeavors  to  supplement  the  efforts  of  the  dietitian. 


Digitized  by  Google 


216     AMERICAN  JOURNAL  OF  DISEASES   OF  CHILDREN 


The  ntitritkm  dass  for  undernourished  children  is  one  ol  the  more 
important  spedal  groups  of  the  food  dinic    Such  classes  are  being 

extensively  organized  throughout  the  country.  The  movement  wiU 
undoubtedly  accomplish  a  great  deal  in  awakeninpf  interest  in  matters 
pertaining  to  nutrition,  and  in  improving  the  health  and  physical 
development  of  the  children  of  the  country.  The  problem  of  handling 
the  undernourished  child  is  not,  however,  as  simple  as  the  layman 
might  infer  when  he  sees  untarained  persons  qualify  as  chief  nutrition 
workers  after  a  two  weeks'  course  of  instruction.  Malnutrition*  if 
severe,  is  always  primarily  a  medical  problem,  and  requires  dose  and 
continued  supervision.  The  food  cltnic  established  in  connection  with 
a  well  organized  outpatient  department  is  the  logical  place  for  the 
establishment  and  operation  of  nutrition  classes,  which  may  serve  not 
alone  to  meet  the  needs  of  patients  Hrawn  from  the  clinic-,  hu!  as  a 
school  for  the  pro])er  training  of  nutrition  workers.  There  tiiey  can 
learn  by  actual  observation  the  extent  4o  which  these  problems  of 
nutrition  are  linked  with  medical,  social,  and  economic  conditions,  and 
obtain  a  better  perspective  tiian  they  are  likely  to  under  present 
conditions. 

3.  EducaHov/U, — The  food  dinic  organized  along  the  lines  I  have 
indicated  would  offer  training  to  students  in  medidiie,  public  health, 

child  welfare,  nurstqg,  dietetics,  and  social  service.  The  dinic  executive 
sluuild  1)0  a  person  qualified  to  instruct  in  the  principles  governing  the 
organization  and  administration  of  the  clinic,  and  the  part  i)]a\ed  liy 
Social  service  in  furnishing  information  to  the  dietitian  and  to  the 
medical  supervisor.  The  food  clinician  is  thus  free  to  give  all  her 
time  to  food  instruction,  helping  the  patient  to  carry  out  the  physician's 
food  prescriptions  by  virtue  of  her  more  hitimate  knowledge  of  the 
technical  problems  connected  with  food  and  its  preparation  for  the 
accomplishment  of  specific  purposes.  Medical  studaits  are  for  tiie  most 
part  uninstructed  in  these  details,  and  might  profit  greatly  by  didactic 
lectures  and  demonstrations  given  by  the  dietitian. 

The  meclical  consultant  may  also  utilize  the  facilities  of  the  clinic 
to  in-^truct  t!i'>^«'  interested  in  puWic  health  problems  in  the  medical 
aspect  of  case>  refiuiring  food  treatment,  and  in  the  part  which  con- 
tinued and  sysieniatic  medical  supervision  of  the  cases  plays  in  attain- 
ing the  ends  sought  for.  Students  in  public  health  would  therefore 
receive  instruction  by:  (1)  visits  to  medical  clinics  to  observe  the 
relationship  of  food  dinics  to  other  clinics;  (2)  work  in  the  sodal 
service  department;  (3)  case  instruction  based  on  actual  cases«  illus* 
trating  the  prescribed  diets  in  different  diseases  and  conditions;  (4) 
laboratory  tedmique,  as  a  necessary  factor  determining  food  treatment 
in  certain  diseases,  such  as  diabetes;  (5)  methods  of  recording  data ; 
(6)  educational  methods  employed  in  group  teadiing,  as  in  ^  case  of 
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nutridon  dasses;  (7)  die  literature  of  dietetics — ^indudiog  sources  of 
tnfonnatioii  and  recent  works  bauiog  on  the  subject  of  applied  dietetics. 

The  food  clinician  must  keep  m  touch  with  health  work  and  publi- 
cations.   It  should  be  her  duty  to  select  and  prepare  posters,  charts, 

anrl  exhibits,  both  for  the  instruction  of  tlio  'Student  and  as  a  means 
of  getting  food  ideas  into  the  minds  n{  tier  patients. 

The  subject  of  health  has  become  a  national  asset.  It  is  exploited 
by  the  newspaper,  magazine,  and  civic  organizations.  Hygiene  and 
dietetics  are  becoming  the  life  work  of  innumerable  people,  some  widi 
an  excellent  foundation  for  learning,  but  many  with  a  mere  smattering 
of  knowledge.  The  medical  schools  of  the  country  are  awakening  to 
the  need  of  authoritative  teaching  on  these  subjects  of  such  importance 
to  the  welfare  of  the  nation — but  to  be  truly  efT^rtive,  sudi  departments 
or  schools  of  public  health  must  have  their  clinics,  and  these  must  be 
estnbh'shcd  in  connection  with  hospitals  and  dispens;anc>.  where  the 
[•rineiples  (•['  a)ii)1ied  hygiene  and  dietetics  may  be  studied  in  their 
practical  apphcations. 

The  food  chuic — wliether  one  adopts  the  name  or  not  is  uninii>orLant 
— should,  it  seen»  to  me»  become  an  established  department  of  every 
wdl-^fganized  clinic  for  the  treatment  of  ambulatory  patients.  The 
plan  which  I  have  outlined  has  in  part  been  effected  in  the  Boston 
dispensary,  and  represents  the  general  line  along  which  we  are  attempt- 
ing  to  perfect  our  organisation.  Its  development  will  depend  upon 
the  extent  to  which  public  opinion  supports  the  idea.  Wc  pediatricians, 
who  are  so  largely  concerned  in  the  problem  of  nutrition,  and  food  as 
a  means  of  attaining  it,  can  by  our  support  of  the  idea  of  a  food 
cHnic  do  much  to  put  apphed  dietetics  upon  a  scientitic  basis,  and 
greatly  influence  the  public  opinion  as  to  its  importance.  At  the  same 
time,  by  the  precept  and  example  of  well  regulated  food  clinics,  we 
may  do  much  to  clarify  the  subject  of  food  in  relation  to  diseases 
in  our  own  minds,  in  the  minds  of  students  and  hygienists,  and  ulti* 
mately  in  the  thoughts  and  laves  of  the  general  public. 
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ACUTE    INFECTIONS    OF    THE    URINARY    TRACT  IN 
INFANTS    AND    CHILDREN    SUBSIDING  WITHOUT 
THE   APPEARANCE   OF   PUS    IN   THE  URINE* 


WALTER  R.  RAMSEY,  M.D. 

ST.  PAUL 

Since  Escherich,  in  1896,  demonstrated  infections  of  the  iirtnafy 
tract  with  the  colon  badllus  in  infants  and  childTen  to  be  cctremely 
common,  the  subject  has  been  discussed  from  almost  every  point  of 
view.  The  route  by  which  the  infection  gains  entrance  to  tlie  urinary 
tract  is  yet  to  be  decided,  as  recently  pointed  out  by  Helmholz.^ 

In  lookint^  over  the  literature  for  the  past  twenty  ye«irs,  it  is  interest- 
ing to  note  tliat  practically  nothing'  new  has  been  added  during^  the 
past  ten  years.  In  1910,  I  published  an  analysis  of  twenty-five  cases,* 
the  first  dating  1901,  which  included  virtually  every  clinical  phase  of 
the  disease. 

Jlie  one  diaracteristic  symptom  is  the  sudden  onset  with  high  fever, 
frequently  as  high  as  105  or  106  F.  There  is  often  no  other  symptom 
and  the  diild  does  not  seem  to  be  "sick"  enough  to  correspond  to  the 
degree  of  fever  present,  so  that  we  are  often  in  doubt  as  to  the  accuracy 

of  the  thcnnometcr.  The  child  may  and  frequently  does  continue  to 
pla\  with  its  toys,  especially  it'  there  is  no  marked  irritation  of  the 
bladder  or  urethra.  In  other  ca^^es,  the  symptoms  are  extremely  severe, 
especially  in  the  spasmophilic  child. 

It  is  generally  conceded  that  the  diagnosis  must  be  finally  decided 
by  critical  microscopic  examination  of  ^e  urine.  The  genendly  recog* 
nized  requirements  for  the  examination  of  the  urine  are  as  follows: 
(1)  a  catherized  specimen  in  a  female;  (2)  a  tfiorough  deansed  meatus 
in  die  male;  (3)  the  urine  to  be  examined  immediatdy. 

If  in  an  uncentri£i;^;ed  specimen  with  a  hanging  drop,  low  power, 
colon  bacilli  in  numbers,  and  pus  cells  to  exceed  ten  to  the  field,  are 
present,  a  diagnn<;i?  of  cystiti';  or  pyelocystitis  is  conceded. 

My  tliesi<  i>:  that  the  appearance  of  pus  cells  above  a  point  con- 
sidered noiinal  ii>  nut  ncccs:*ary  to  establish  a  diagnosis  of  an  acute 
infection  of  the  urinary  tract. 

In  1910,'  I  pointed  out  that  I  had  frequently  found  colon  badlli  in 
great  numbers  in  fresh  add  urine,  accompamed  with  dnuracteristic 
symptoms,  without  the  appearance  of  pus,  and  again  in  1914,*  I  pointed 

*  Received  for  publication.  May  16,  1922. 
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out  that:  "in  many  acute  infections  of  the  urinary  tract,  no  pus  is 
ever  found,  the  urine  containing  only  bacilli  and  some  epithelial  cells. 
A  chemical  examination  may  show  a  slight  trace  of  albumin  or  none 
with  the  ordinary  albumin  test.  It  will,  however,  usually  give  a  trace 
of  nucelo-albumin,  witli  the  cold  acetic  acid  test." 

I  have  repeatedly  noticed  that  after  the  acute  onset  of  a  colon 
l>acillu3  infection  ot  the  urinary  tract,  with  the  cli.u  acicristic  high  fever, 
that  the  urine  although  add  and  conuining  myriads  of  colon  badtli 
remains  free  from  pus  for  several  days,  after  which  pus  cells  hcgin 
to  appear  in  increasing  numbers.  In  other  cases,  the  characteristic 
symptoms  and  fever  subside  after  a  brief  period  and  the  colon  bacilli 
gradually  disappear  without  the  appearance  of  pus  in  the  urine. 

It  is  a  well  recognized  fact  that  these  acute  infections  with  the 
colon  bacillus  frequently  accompany  or  follow  directly  on  the  heels  of 
some  other  infection,  and  that  recurrences  from  time  to  time  are  not 
infrequent. 

Colon  bacilli  in  great  numbers  are  found  constantly  in  the  urine 
over  long  periods  of  time  in  chronic  bacterurea,  and  often  without  pus 
being  present.  In  these  cases  the  urine  is  practically  always  allcaline. 

That  colon  bacilli  are  frequently  present  in  small  numbers  in  tiie 
urine  of  healthy  children  has  recently  been  pointed  out  by  Findley  and 
Browning/  and  confirmed  by  Helmholz.' 

It  is  a  recofTiizcd  fact  that  mucus  membranes  pfenerally  are  subject 
to  infections  of  every  grade  of  severity.  It  is  rational  to  assume  that 
the  mucus  membrane  of  the  urinary  tract  is  no  exception  to  the  rule. 

It  is  also  a  recognized  fact  that  very  slight  infections  of  the  urinary 
tract  are  followed  by  severe  general  reactions. 

My  contention  is  that  many  heretofore  obscure  fevers  in  infants 
and  diildren  are  produced  by  infections  with  the  colon  bacillus,  these 
mfections  may  be  local  or  perhaps  systemic,  and  that  they  may  be 
diagnosed  by  the  characteristic  general  symptoms  and  by  the  elimination 
of  an  increased  number  of  colon  bacilli  in  the  unne. 

REPORTS    OF  CASES 

Cass  1.— Thomas  Ci  aged  J  years  (patient  of  J.  T.  H.),  was  taken  suddenly 
ill,  Nov.  7,  1921.  with  dull  and  hiRh  fever.  When  seen  by  his  physician  a  few 
hours  after,  tenqwrature  was  104.5  F.,  skin  pale,  pulse  weak  and  rapid.  Gen- 
era! examination  did  not  elicit  anything  to  account  tor  the  fever.  During 
the  following  three  or  four  days,  the  temperature  was  at  times  as  high  as 
104.5  and  other  times  reached  almost  normal.  Most  of  the  time  even 
when  the  temperature  was  hij^h,  the  child  did  not  feel  esiio  ially  ill  and  played 
with  its  toys.    The  physical  examination  remained  negative. 

Examtnalton  of  urine,  November  7,  8  and  10,  showed  dear  acid  urine,  no 
albtuiin  nor  pus  cells,  imt  irreater  munbers  of  colon  bacilli.   The  culture  of 


4.  Findley  and  Browning:  Glasgow  M.  J.  VltTA  (Jan.)  1922. 
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the  urine  November  10  gave  pure  culture  cokm  twdlli.   The  child  was  put  on 

large  doses  of  hexamctliyleiiainin  and  larye  amounts  of  water,  and  the  tempfra- 
ture  became  norma!  in  a  tew  days.  All  buctcria  disappeared  from  ihc  urine 
within  two  uecks.  An  examination,  April  20,  lSt21,  showed  a  noniHil  uriiie 
without  colon  hactlli  or  anything  abnormaL 

Case  2.— Richard  M..  male,  aged  3  years. 

During  the  week  of  February  14  to  20,  this  boy  had  a  spot  of  pneumonia 

in  the  right  upper  loin-.  Tt-mperaturc  and  symptoms  were  characteristic  of 
a  lobar  pneumocuccus  pncutnouia.  He  was  quite  i>ick  until  the  crisis  on  tlie 
seventh  day,  after  which  the  temperature  remained  normal  for  two  davi^.  On 
the  night  of  Feliruary  22,  he  had  a  sudtien  chill  and  when  I  saw  him  the 
following  morning  the  temperature  was  1U5  F.  At  that  time  he  did  not  seem 
especially  ill  and  one  would  not  have  guessed  the  temperature  to  be  nearly  as 
hi^h.  I  tie  tcPM'*^  <^'^<^*'  persisted  more  or  less  constant  f<w  the  ioUowing  forty- 
eight  hours,  and  gradually  reached  normal. 

Physiol  examination  revealed  nothing  new  to  account  for  the  temperature. 

The  urine  passed  in  a  sterile  bottle  and  examined  at  once  gave  acid  reaction, 
no  pus,  no  albumin,  many  motile  bacteria,  which  proved  to  be  colon  bacilli. 
After  three  or  four  days,  the  bacteria  disappeared  and  there  have  been  nO 
recurrences  of  the  fever  or  other  symptoms ;  the  urine  remained  clear. 

Case  3. — Roy  J.,  male,  aged  17  months,  has  been  rather  pale  for  some  weeks, 
but  otherwise  apparently  well,  taking  food  well.  April  21,  he  had  a  sudden 
attack  of  fever;  two  hours  after  the  onset  the  N^nperature  was  106  F.  plus 
per  rectum.  The  day  previous  he  had  had  a  attic  digestive  disturbance  and 
tbe  stools  were  slightly  green,  with  considerable  mucus. 

A  very  careful  physical  examination  showed  no  cause  for  the  fever.  The 
digestive  tract  was  thoroughly  cleared  out,  but  the  temperature  persisted,  vary- 
ing from  10.^  to  106  F.  for  twelve  hours,  after  whidi  it  gradually  reachol  nor- 
mal within  forty-eight  hours. 

The  specimen  of  urine  passed  directly  into  a  sterile  l)ottle  was  clear,  acid 
reaction,  no  pus  cells,  but  myriads  of  motile  bacilli.  April  23:  many  colon 
bacilli,  no  pus.  April  24:  colon  bacilli,  no  pus.  April  25:  colon  bacilli,  con- 
siderable number  of  red  cells,  and  epithelial  cells,  probably  from  the  urethra. 
April  27:  no  pus  cells  or  red  cells,  but  many  bacteria,  temperature  normal, 
and  feeling  very  well.  May  10:  urine  clear,  acid,  no  albumin,  no  pus,  no 
bacilli,   ^ild  remains  well. 


A    CRITICAL    STUDY    Oi-     SIXIY-ONE    CASES  OF 
ASTHMA    AND    ECZEMA    IN    INFANCY  AND 
CHILDHOOD  CONTROLLED  BY  CUTANEOUS 
PROTEIN  SENSITIZATION  TESTS* 

HAROLD   HERMAN.  M.D. 

NEW    YORK  CITY 

Aldioqgh  the  subject  of  protein  hypersensitiveness  is  a  compara- 
tively recent  one,  a  great  deal  of  literature  has  been  published  on  its 
various  aspect'?  in  the  past  few  years.  Many  writers,  among  them 
Baker  '  and  I'eshkin  and  Rost,'  have  studied  the  frequency  of  the 
sensitization  of  the  skin  in  normal  |)ersons.  Schloss  and  Walker  have 
also  added  to  our  much  clearer  understanding  of  the  peculiar  condition 
found  only  in  ^tain  persons.  O'Kcefe,'  White,*  Blackfan*  and 
Baker  *  a]so»  have  made  special  studies  on  children  with  allergic  symp- 
toms. Nevertheless,  despite  all  this  literature,  the  use  of  the  cutaneous 
test  as  an  aid  in  diagnosis  and  treatment  by  pediatrists  is  still  very 
limited,  largely  because  of  a  skepticism  as  to  the  value  of  the  results 
secured  by  this  means. 

The  present  study  of  sixty-one  infants  and  children  with  eczema  and 
asthma  was  made  to  show,  if  possible,  to  what  extent  the  use  of  these 
tests  is  advantageous,  wliat  better  results  may  be  secured  by  iis  lielp, 
and  what  its  limitations  are.  That  a  very  large  jKrcentage  of  the 
children  with  these  syndruiiics  are  suibilive  to  proteins  from  various 
sources  is  not  new  information.  It  is  an  interesting  fact,  however,  that 
they  most  commonly  derive  their  symptoms  fr<mi  more  ttmn  one  factor, 
which  necessitates  a  thorough  study  of  each  case.  The  possibility  of  a 
multiple  etiology  must  always  be  taken  into  consideration.  Focal 
infection  in  this  type  of  child  plays  a  very  important  role.  The  habits 
of  the  patient,  the  diet,  and,  not  of  least  importance,  the  home  surround- 
ings must  be  investigated  carefully.  In  this  connection,  it  is  interesting 
to  note  that  a  sensitization  to  rabbit  hair  is  very  frequently  found. 
Rabbit  hair  is  commonly  employed  in  the  manufacture  of  articles  of 
clothing  such  as  furs,  hats,  and  slippers,  and  also  in  furniture  upholster- 
iufj  and  liedditlg. 

*  Received  for  publicatiwi.  April  17.  1922  . 
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Description  of  Material  Reported. — The  material  to  be  reported  on 
herein  consists  of  thirty-one  cases  of  bronchial  asthma  in  children 
ranginf^  in  age  from  1  to  14  years,  and  thirty  cases  of  eczema  in  infants 
and  children  from  5  weeks  to  7  years  of  age  ( Tabic  1 ) . 

There  were  twenty-tour  boys  ont  of  thirty-one  asthma  cases,  and 
seventeen  boys  out  of  the  thirty  eczema  cases,  thus  making  almost 
exactly  twice  as  many  boys  as  girls  in  our  entire  group  of  sixty- 
one  cases. 

The  nationahty  of  these  children  was  not  limited  to  any  one  class, 
and  there  are  included  negro  and  Jewish  as  well  as  Irish,  Italian, 
German,  Russian  and  French  children. 


TABLE  l^^HowiMG  THx  Aos  When  the  Chbjubn  Wbb  FkuT  Smi.  Thbi 

ACSS  AT  THE  OxSfvT  OF  SvMPTOM?:,  AND  THE  DUBATIOM 

OP  Sxunous  WuEK  Fust  Sbsm 


Wben  Syniptnrrs   Duration  of  SymptoiBi 

Whf'D  Fir&t  Scon  Appeared  When  First  Se^ 

<•  *  >    r  •    '   '       •*■  '      N    /  * '  \ 

Muniber     Nuffibei     Number     Number     Number  Number 


wttb  wttb  vtOi        wttb  wltb  wftb 

AccFttfikto           Aatlim  Zfanu  ifltlnw    BcaHOft  AitboM  Xcmb> 

Under  1  month   >.  11  Y 

From  I  to  SmootJia   «  4  • 

tto  eawBtbt                ..  4  •  1  • 


VWlSIIHHIiaB*   JW  S  •  •  V 

Ito  tfMM..   1  «  t  1  •  1 

tto  tfalVi....   t  1  S  t  t  • 

tto  4fMn.   t  1  4  •  •  • 

4  to  tyMi*   11  7  0  4  1 

6  to  6]r««|   0  0  4  1  4 

6  to  7yMl>>   S  2  0  1  I 

Tto  6 y«an..   s  l  1  1  1 

8  to  9rMn   3      MoMoMcr      t  ..  0 

9  to  10  yeare...?. ........  8  1  1 

10  to  II  years   t  4  .■  0 

11  to     rf'nr!!   T  .*  ..  1 

12  to  l  i  yenr*^  ,   » 

u  to  14  year*   i 

MtotfrMUi   t 


TOtftt   SlOMM     »CIM1      tl  It  A  it 


The  method  of  procedure  with  each  case  was  the  same.  A  complete 
history  and  a  thorough  physical  examination  were  recorded  on  diarts, 

which  forms,  along  with  a  sensitization  sheet,  were  attached  to  the 
n^^ular  clinic  records  of  each  child.  These  served  as  a  very  good 
summary  of  the  findings  in  each  individual  case.  The  children  were 
followed  up  for  as  long  a  time  as  possible.  The  real  difficulty  was  in 
keeping  them  under  active  medical  supervision  for  a  long^  enoujj^h  time. 
As  they  improved  the  \  isits  were  fewer  and  fewer;  and  those  that  did 
not  im])rovc  rapidly  enouL^li,  under  the  treatmetits  instituted,  stopped 
the  treaUncnU  altogether,  as  is  often  the  way  with  dihpensary  patients. 
Table  2  will  jEfive  an  idea  of  the  length  of  time  the  cases  were  under 
active  treatment  and  under  observation  afterward. 
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All  but  five  of  the  cases  of  bronchial  asthma  were  observed  for  over 
one  year,  nine  of  them  over  a  year  and  a  half.  Twenty  of  the  ecsema 
cases  were  observed  for  over  one  year,  and  thirteen  over  a  year 

and  a  half. 

All  t]fpes  of  asthma  and  eczema  are  included  in  this  report,  from  the 
mild  to  the  very  severe.  No  attempt  has  been  made  to  classify  them  as 
to  the  severity  or  character  of  their  symptomatology. 

As  to  a  family  history  of  hypersensitivene.ss,  eighteen  of  the  case.^ 
ui  hrouchial  asthma  were  positive,  eleven  were  negative  and  two  not 
obtainable.  Only  luurieen  of  the  eczema  cases  had  dependable  his- 
tories, ten  being  positive  and  four  negative.  This  gives  approximately 
65  per  oenL  with  positive  family  histories,  which  is  fairly  close  to  the 
figures  of  Schloss,*  who  found  59  per  cent,  of  eighty  children  positive. 

Thirteen  of  the  children  with  asthma  had,  either  at  the  time  first 
seen  by  me  or  at  an  earlier  date,  an  eruption  which  evidently  was 
eczema.  Four  of  these  had  both  eczema  and  urticaria.  Five  others  had 
had  urticaria  but  no  eczema. 

TABLE  2d— Showing  Lkncths  or  Time  All  Cases  Were  Under  Tesatmknt 

.\ND  THE  Total  Observation  Period  at  the  Prese.vt  Time 

Namber  of  Cmm           Number  ot  Casea 
UndflrnvatBUiit  Uoder.Obaervatloo 
(   *  '  * 


Mod  of  Tins                    Mtlmi*  Scmbk  J4tt«Mi  EcMOIt 

Itader  I  montii........                             s  6 

1  to  3  moDtbf...                                      H  10  None  for  oi 

S  to   A  tnoDtht                                             9  10  1  4 

A  to  12  moDthi                                             T  3  «  • 

1-J  lo  18  months                                             «i  0  17  f 

18  to  24  ZDOOtbt  None  loDger  OSS 

Ovar  %  vtott   1  1  1 

Itotal                                        ll  !»  IS 


Six  of  the  asthmatic  group  gave  a  history  of  very  apparent  food 
idiosyncrasies  fallows :  2  to  eg^s  alone ;  !  to  eggs,  beef,  and  fish ;  1  to 
oatmeal;  1  to  mustard;  and  1  to  oatmeal,  pears,  cheese  and  bananas. 
Ten  of  tlie  eczema  j^'roup  showed  idiosyncrasies  to  foods  as  foHows: 
7  to  egg  alone ;  1  to  fish ;  1  to  egg  and  wheat;  and  1  to  egg  and  oatmeal. 

Fluoroscopic  and  roentgen-ray  studies  were  made  in  all  but  four  of 
die  asthma  cases,  and  "normal"  diests  were  found  in  only  six.  Three 
cases  proved  to  have  tuberculous  lesions,  one  being  parenchymatous, 
which  went  on  to  healing,  and  the  other  two  in  the  form  of  tuberculous 
peribronchial  and  tracheal  glands.  The  common  findings  in  the  remain- 
ing cases  were  a  chronic  fibrous  bronchitis  with  a  diffuse  peribronchial 
thickening  and  conijestion,  and  very  frequently  a  hilus  fibrosis  of 
considerable  extent.  Emphysematous  changes  were  found  in  a  consider- 
able number. 


6.  Schloss:  Am.  J.  Db.  Child.  it:433  (June)  1920. 
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Of  the  eczema  cases,  fourteen  were  breast-fed  when  first  seen,  and 
four  more  had  been  breast-fed  at  the  time  of  the  first  appearance  of 

the  eruption.  In  eight  cases  the  eczema  had  appeared  on  weaning  and 
in  the  fowr  remaininjx  children  only  appeared  at  the  later  period  of  life, 
when  on  a  nnicli  more  varied  diet  tliaii  the  others. 

The  Cutaneous  Tests. — The  cutaiicou?  test  was  used  exclusively  in 
this  work.  The  conclusions  of  Schloss,  who  has  probably  had  the 
widest  cxj)cricncc  on  the  comparative  value  ui  the  cutaneous  versus  the 
intracutaneous  method,  are  agreed  with  by  most  investigators  of  the 
subject  The  method  of  proccdnFe  has  been  described  repeatedly  in 
the  literature  and  does  not  require  repetition  here. 

In  interpreting  the  readings,  positive  reactions  were  graded  into 
four  different  degrees  as  follows: 

1  +,  those  with  a  wheal  between  5  and  10  mm.  in  diameter. 
2 -f-,  those  with  a  wheal  between  1  and  15  cm.  in  diameter. 

3  +>  those  with  a  wheal  between  1.5  and  2  cm.  iu  diameter. 

4  4-.  ^ose  wttb  a  wheal  larger  than  2  cm.  in  diameter. 

A  single  doubtful  reaction  (i.e.  with  a  wheal  greater  than  the 
control  but  not  5  mm.  in  diameter)  was  disregarded  unless  it  was 
present  on  several  repeated  trials,  when  it  was  taken  into  the  final 
consideration  of  the  case. 

Summary  of  the  Skin  Tests  Performed. — ^The  skin  test  was 
employed  in  the  entire  number  (sixty-one)  of  cases  here  reported ;  all 
other  cases  seen  but  not  tested  were  omitted. 

Complete  routine  tests  were  performed  in  nearly  all  the  cases  of 
bronchial  asthma,  but  this  was  neither  possible  nor  necessary  in  the 
eczenm  group  because  of  their  much  more  limited  diets  at  their  earlier 
age.   Tn  all.  4,520  tests  were  performed,  including  979  repeated  tests. 

Asthma  Cases:  A  total  of  3,722  tests  were  doiut  on  the  thirty-one 
children,  842  of  tliese  hein^  repeated  tests.  This  makes  an  avera^t-  ot 
ninety-six  dillercut  proteins  tried  in  each  ca.se,  plus  tweniy-eit^ht 
repeated.  The  greatest  number  tried  in  any  case  was  139  different 
imiteins  with  ninety-nine  repeated  tests,  and  the  least  number  was 
twenty-four  different  proteins. 

Eczema  Cases:  A  total  of  796  teats  were  performed  on  the  thirty 
children  in  this  group,  137  of  the  tests  being  "repeats."  Thus  an 
average  of  twenty-two  different  proteins  were  tried  per  patient  with 
from  four  to  fne  ''repeats."  The  maximum  ntunber  in  any  case  (on 
one  of  the  older  cliildren)  was  110  different  proteins  with  thirty-nine 
"repeats,"  and  the  ininiinurn  was  four  tests  on  a  very  young  breast-fed 
infant  whose  mother  refused  permission  to  do  more. 

In  summarizing  my  results,  the  repeated  te>ts  were  not  counted 
individually,  but  the  result  with  each  protein,  after  all  "repeats"  were 
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done,  was  recorded  on  the  basis  of  the  most  constant  and  probable 
finding  in  conjunction  with  Uie  dinical  record  of  the  case. 

Number  of  PosUwe  and  Doubtful  Reactions. — ^There  were  a  total 
of  307  positive  and  doubtful  reactions  in  all,  making  only  about  one  in 
every  eleven  or  twdve  tests  performed  which  were  either  positive  or 
doubtful.  There  were  only  128  positive  reactions,  making  only  one  in 
every  twenty-eiffht  or  twenty-nine  tests,  an  average  of  two  per  patient. 

Nt4mhcr  of  Sensttk'c  and  Nonscnsitk  c  Coses. — Of  the  asthmatics, 
eleven  showed  absolutely  no  positive  reactions  and  three  others  only 
such  slight  reactions  as  to  consider  them  t'mally  nonsensitive.  The 
remaining  seveniecn  gave  eighty-two  positive  reactions,  and  170  posi- 
tive and  dmibtful  together.  This  makes  an  average  of  five  positives  per 
patient  and  ten  positive  or  doubtful.  There  were  four  with  only  one 

TABLE  3.— Showinc  thk  Pkr  Cent,  of  NoNSensiTiVB  Persons  in 
Vauous  Hypersensitwe  Gmots* 


Type  of  race?  stufiitti 

O'Kct  fc  Kc/<-tiia  in  infants  

tsehloen  Krzu'Uia  In  infants  under  16  months  

Kcams  lo  ehildm)  over  16  months  

WUtfc  EMnn*  In  cbfldreo  

Blarkfan...  EcMma  in  eiilldren  

Strirklcr  Eonna  in  etiildren  

Wttlker  Bronrhtal  asthma  in  MtaltA  ud  cUldno  

Banfortl  Astlimn  nnrl  hay  fevcr  lo  ndaltS  Ud  CfafldND. 

Fox  and  Fiictier..  Fr2(>ma  in  aifultx  

Bamires.....  Ec/ema  in  mluitK  ,  

Antbor........  Kcieraa  in  infant*  and  children  

Bronchial  aitlnw  tn 


Oaacs 

Nonaeni 

TO 

Z«.5 

53 

24.6 

M 

ce 

n 

» 

sr 

las 

«8 

SB 

409 

n 

800 

«> 

41 

78 

48 

» 

4S 

a 

a 

*  A  conHMUlion  of  tte  abow  flgnm  with  tboie  of  Baker,  or  of  Fcabltin  and  Boat  for 
aonoal  ebliaco,  is  very  atrfklng  in  tlint  pMfUv*  or  onn  doobttal  raMtlon  ora  axtroBNlr 
BncommoB  In  tlw  latter. 

positive,  five  with  only  two  j)ositive,  and  three  with  only  three  positive, 
the  remainder  all  sliowmg  more  than  three,  and  in  one  case  as  many 
as  seventeen  [)o>itive  reactions. 

Of  the  eczema  cases,  thirteen  gave  abt<olutely  no  positive  reactions 
and  four  others  gave  only  doubtful  reactions,  which,  however,  had  to 
be  considered  as  sensitizations  because  of  the  clinical  findings  in  these 
children.  The  114  positive  and  doubtful  reactions  were  therefore 
divided  among  seventeen  children,  giving  an  average  of  seven  per  case. 
There  were  forty-six  positives  alone,  in  thirteen  children,  or  three  and 
a  half  positives  per  patient. 

The  percentage  of  sensitive  to  nonsensitive  cases  found  in  children 
with  allergic  symptoms  varies  in  different  groups  studied  by  different 
writers.    These  figures  are  given  in  Table  3. 

The  Reactions  Given  by  the  Different  Proteins. — ^The  results  of  the 
reactions  which  the  various  protans  gave  are  best  shown  by  the  sum- 
mary in  Tables  4  and  5. 
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TABLK  4.— SUMMARY  OF  THE  Results  of  the  Skix  Tests — Eczema  Cases 
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TABLK  5. — .Si'MMARv  of  the  Results  of  the  Skix  Tksts— ,\5TrTMA  Casc'^ 
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*  iBteiMtlBp  to  note  tliat  thcaa  were  nccatlva  In  a 
bat  who  bad  n«rar  ban  offend  any  varfetx  of  aen  food. 

*  All  negative  except  2+  to  corn  poDaa  and  abort  ntwaad;  l-i-  to  com 
cvra  pollen  (s),  cherry,  clover,  locust,  oaft.  and  rye  (1  eaeb>. 

:  I'oUena  not  included  in  totati. 
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The  ProUms  Mo$$  Frgqit0nHy  Giving  Positive  and  Doubtful 
Reactions. — An  analysis  of  the  frequency  with  which  Ac  various  pro- 
teins give  definitely  positive  reactions  (without  regard  for  the  doubtful 
ones),  will  probably  give  the  truest  estimation  of  their  relative  places 

as  causative  factors  in  allergic  syndromes.  Table  6  has  been  prepared 
on  this  basis.  Positive  reactions  were  most  commonly  secured,  in  the 
cases  of  bronchial  asthma  with  the  proteins  of  rabbit  hair,  egg  (both 
white  and  yolk),  chicken  feathers,  lactalbumin,  beef,  lamb,  mustard, 

TABLE  6b— Tn  Fmvann  Most  Commonly  Givimg  Fosrivb  Rbaciioks— 

IN  Their  Order  ok  Frequency 
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horse  dander,  goose  feathers,  and  cliickcn.  In  the  eczema  groU{)  the 
order  is  egg  (both  wiiite  and  yolk),  lactalbumiii,  lima  bean,  corn,  wheat, 
whole  cow's  milk,  bean,  and  banana.  When  we  average  the  findings 
in  all  the  cases,  we  find  the  most  common  oflfenders  are  egg  (both  white 
and  yolk,  with  ovomucoid  positive  in  all  the  cases  in  which  egg  white 
was  positive),  rabbit  hair,  cow's  milk  (more  especially  the  lactalbumin 
which  is  very  frequently  positive  where  whole  milk  is  only  doubtful), 
mustard*,  chicken  feathers  (with  goose  feathers  sKghdy  less  often). 
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laitib,  cliickcn  and  poultry  in  general,  and  so  on  down  the  list  with  horse 
dander,  beef,  veal,  dog  and  cat  hair,  whole  wheat,  and  potato  following. 

It  is  of  interest  in  this  connection  to  note  the  findings  of  Baker 
working  with  children  iiavin^  anaphylactic  syniptoni.>.  He  fonnd  the 
order  of  frequency  of  sensitization  to  t(»ods  to  be  oats,  jxitatc^,  eggs, 
pea,  rice,  casein,  beef  juice  and  chicken,  l  liis  is  quite  at  variance  with 
my  figures  in  so  far  as  I  only  found  one  positive  reaction  in  riity-Jive 
cldldren  test^l  out  with  oats,  Htutc  positive  in  fifty-five  tested  with 
potato,  one  in  forty  for  peas,  one  in  fifty-two  for  rice,  and  no  positives 
and  only  two  doubtful  in  twenty*two  tested  oiit  with  casein. 

When,  however,  the  number  of  doubtful  reactions  secured  are  com" 
I)Ined  with  the  number  of  positives,  a  somewhat  different  order  is 
found. 

(a)  In  the  asthmatic  cases:  Rabbit  hair,  egg,  chicken  feathers, 
^oose  feathers,  horse  dauder,  dog  hair,  cat  hair,  fig,  lactalbumin,  duck, 

goose,  beef. 

(b)  In  the  eczema  cases:  Egg,  lactalbumin,  curn,  chicken,  barley, 
wheat,  casein,  lima  bean,  potato,  whole  cow's  milk,  bean,  beef. 

In  com])arinf»  the  findings  of  various  autiiors.  as  to  the  proteins  to 
which  children  are  most  conmionly  sensitized,  one  st:es  that  egg  ranks 
very  high  in  aU  the  reports.  The  sensitisation  to  milk  is  also  very  com- 
mon. Although  potato  was  found  frequently  by  O'Keefe  and  Baker 
and  fairly  often  1^  Walker  (all  ages),  I  did  not  find  it  nearly  as  often 
as  I  did  other  proteins.  The  same  is  true  of  casein,  to  which  only  two 
children  were  sensitive  (two  infants  who  gave  a  doubtful  reaction  to 
casein  with  a  2  4-  reaction  to  lactalbumin). 

It  is  very  interesting  to  note  that  the  animal  epidermal  proteins 
<;ive  such  a  high  percentage  of  positives  and  are  sn  frequently  one  of  the 
main  ctiologic  factors  in  the  asthmas  of  cliildren.  Walker*  found  a 
similarly  higli  peripntasfe  in  studyinsj  adult-  and  children.  He  reports 
17  per  cent,  positive  to  horse  dander,  as  compared  to  10  jicr  cent,  in 
my  series.  His  figures  for  fathers  were  nnich  lower,  being  only  0.7S 
per  cent,  whereas  I  found  14  per  cent,  positive. 

A  very  recent  finding,  and  one  of  apparently  great  interest  to  those 
of  us  who  see  cases  of  hypersensitiveness,  is  the  very  large  percentage 
of  children  who  show  a  sensitization  to  rabbit  hair.  Dr.  Samuel  Bell  of 
New  York  City  last  year  reported*  a  case  of  bronchial  asthma  in  a  girl 
of  about  eight  years  whose  skin  reaction  to  rabbit  hair  was  markedly 
positive  and  whose  sympti^ms  cleared  up  almost  at  once  upon  the 
removal  of  a  "felt"  tam-o-shanter  hat  proven  to  be  made  partly  of 

7.  Walker:  Aich.  Int  Med.  92:466  (Oct)  1918. 

R  Bell:  Tri-City  M^rtlni^  of  the  Pediatric  Section  of  the  New  York 
Academy  of  Medicine,  Dec.  5,  1921. 
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labbit  hair.  He  has  informed  me  *  that  he  has  observed  approximately 

26  per  cent,  of  positives  to  rabbit  hair  among  his  cases  of  bronchial 
asthma  in  children.  Dr.  A.  Bret  Ratner,  working  separately  in  my 
class  at  the  New  York  Nursery  and  Child's  Ilospital  Outpatient  Depart- 
ment, has  found  eight  positive  cases  of  rabbit  hair  sensitization,  and  has 
reported  six  of  thetn  "  alon^f  with  one  of  my  own,  whose  case  history 
is  given  below.  \\  orking  at  the  same  lime.  1  was  able  to  find  seven  of 
the  thu  iv-onc  asthmatics  here  reported  dcliniiely  sensitive  to  rabbit  hair, 
and  to  reUeve  four  of  them  almost  completely,  two  of  them  noticeably, 
and  one  but  slightly,  by  removing  the  offending  objects  wherever  possi' 
ble.  I  refrain  from  using  the  word  "cured"  in  the  first  four  cases 
because  I  fed  that  no  case  should  be  reported  cured  which  has  not  been 
absolutely  without  symptoms  for  a  period  of  at  least  six  to  twelve 
months,  and  preferably  longer.  A  positive  reaction  does  not  mean 
immediate  cessation  of  symptoms  upon  the  removal  of  the  offending 
o!)jects  made  with  rabbit  hair, because, as  in  some  of  the  cases  mentioned 
above,  a  multiple  sensitization  is  often  present  and  the  additional  factors 
in  each  case  must  l>e  ruled  out.  The  good  result  mentioned  by  Ratner 
was  only  secured  hy  tir-^t  completely  eliminating  all  other  causes.  It 
will  be  instructive  to  insert  here  a  detailed  record  of  this  case  as  an 
example  of  tlie  multiplicity  of  causes  sometimes  found. 

Cask  1. — Jan,  10,  1921,  a  Russian  Jewish  hoy,  agod  OVj  years,  was  sent  tO 
me  from  the  dispensary  of  another  hospital  for  skin  tests  and  treatment. 

Family  History.— Kh  family  history  was  entirely  irrelevant,  except  for  the 
fact  that  his  mother  was  suffering  from  chronic  pulmonary  tuberculosis. 

Personal  History. — He  had  had  measles  and  chickenpox  and  a  convulsion 
of  unknown  etiology  at  3  years  of  age.  Between  5  and  6,  he  had  several 
attadca  of  ttrtiearia  ucompanied  by  nausea  and  vomit  mis',  and  during  this  time 
there  apprared  an  eczema  on  the  facp.  arms,  chest  and  liack,  which  condition 
was  still  present,  though  very  miid  at  the  time  whca  ht  first  applied  for  treat- 
ment for  his  astiima.  At  SVs  years  he  had  a  severe  attack  of  bronchitis  and 
from  then  on  hepan  to  pet  frequent  attacks  <jf  a  typically  asthmatic  cliaracter. 
He  had  had  his  tonsils  and  adenoids  removed  with  marked  relief  all  summer. 
Daring  the  fall  and  winter  of  1920,  however,  he  had  had  several  "head-colds,** 
each  of  which  seemed  to  induce  a  fresh  attack  of  a-t!itna.  These  attacks  would 
come  on  about  every  three  weeks,  last  from  two  to  three  days  and  go  away, 
leaving  htm  absolutely  free  in  the  interim  except  for  a  nasal  congestion.  His 
mother  was  questioned  ch>se1y  and  assured  me  that  he  u>ed  a  feather  mattress, 
a  feather  pillow,  and  a  feather  quilt  of  which  she  brought  me  specimens.  He 
drank  much  milk,  ate  a  general  diet,  but  was  usually  very  constipated. 

Examination. — His  physical  examination  was  irrelevant,  except  for  a  nasal 
obstruction,  a  mild  eczema  of  the  face  and  chest,  and  the  usual  lung  finditigs 
during  an  attack  only.   A  Wassermann  test  was  negative. 

A  roentgen-ray  exaromation  of  his  lungs  showed  nothing^  save  a  slight 
hilus  fibrosis. 

Hi«  V.  Pirquct  test  gave  a  faintly  positive  reaction. 


9.  Personal  conimunicati(-in 
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Jan.  19,  1921,  he  was  first  te«tcd  out  hy  the  cutaneous  s\:'m  test  and  tht 
following  positive  reactions  were  found:  Lactall>umiii,  two  plus:  Inif,  two 
plus;  goat's  milk,  two  plus;  cow's  milk,  one  plus;  lamb,  one  plus;  veal,  one 
plus;  Dryco  Dried  Milk,  plus  minus;  squash  and  perch  were  doubtful,  while 
humaa  milk  and  casein  were  negative,  as  were  all  the  other  tests  dune  at 
that  time. 

Treatment.  -After  ohscrving  him  for  about  a  month  on  a  so-called  milk-free 
diet  which  was  not  very  rigidly  held  to,  his  relief  was  so  slight  that  hypo- 
dermic descnsitifation  was  decided  on  and  begim  Felmiary  28,  on  which  day 

his  tests  were  repeated.  This  time  he  pave  a  two  plus  reaction  to  a  1  :  100 
dilution  of  cow's  milk.  A  dilution  of  1 : 400  of  lactalbuniiu  wave  a  definite 
one  plus  reaction.  His  first  tnjectl«m  was  02  cc.  of  a  1 : 5,000  dilution  of  whole 

cow's  milk  to  which  he  i'-^ve  a  negative  skin  test.  He  received  injections  every 
four  or  live  days  up  to  May  1.^,  a  periud  of  two  and  a  half  months,  during 
whidt  time  he  had  had  but  one  short,  very  slight  attack.  His  skin  conditioo, 
while  at  first  aggravated  by  these  injections,  later  cleared  up  entirely.  April  1 
luctulbumin  gave  only  a  positive  (one  plusj  reaction  and  April  12  whole  milk 
gave  a  doubtful  reaction,  the  1 : 100  dilution  being  almost  negative.  On  this 
day  he  was  tested  out  for  the  first  time  to  rabbit  hair  and  sliowed  a  three  plus 
reaction.  This  was  considered  significant  and  the  mother  was  asked  to  bring 
in  samples  of  the  materiab  With  which  his  mattress,  pillow  and  quilt  were 
stuffed.  This  she  did,  but  no  rabbit  hair  was  amonp  them.  She  was  told  to 
elim.inate  from  the  home  all  articles  which  could  po.ssibly  be  made  with 
rabbit  hatr. 

May  13,  following  the  injection  of  0.5  c  c.  of  a  1 : 500  dilution  of  cow's  milk, 
the  patient  developed  a  very  severe  attack  of  asthma  lasting  several  days.  It 
was  decided  to  continue  ^e  desensitifation  more  slowly  and  by  mouth.  This 
was  done  and  the  dose  was  increased  under  careful  supervision.  He  had  had 
no  attacks  during  all  this  time  save  the  one  reaction.  He  went  to  the  country 
July  5  and,  while  away,  had  an  attack  lasting  two  days.  On  his  return,  bis 
desensitization  had  progressed  so  far  that  he  was  taking  one  glass  of  whole 
milk  daily.  .August  16  skin  rash  returned  and  was  quite  trouldesome  until 
the  milk  was  builcd  and  the  amount  temporarily  diniiuished,  wlun  the  skin 
cleared  uf».  September  27,  he  developed  a  severe  attack  of  asthma  following 
an  ordinary  cold.  He  was  found  to  have  a  definite  nasal  and  pttstnasal  infec- 
tion with  a  catarrhal  otitis  media.  He  was  then  taking  one  pint  of  milk  daily. 
Because  of  a  definite  nasal  obstruction  and  some  tenderness  over  the  right 
maxillary  antrimi.  he  was  s^nt  to  a  nose  and  throat  sperialist  who  reported 
a  definite  clouding  of  the  ethmoid  cells  and  of  the  right  maxillary  antrum, 
witii  a  large  polypoid  degeneration  of  the  right  middle  turbinate.  Thu  was 
obstructing  iirnpcr  drainaKO  and  Iffeatliiu)^.  It  was  ronsidercc!  inadvisable  to 
wash  out  the  sinuses  in  so  youthful  a  patient,  but,  in  the  last  week  of  October, 
the  polypoid  degeneration  was  removed  under  novocahL  Dnriac  the  wmX  week 
he  had  such  a  severe  attack  of  asthma  (from  the  lighting  up  of  the  sinusitis?) 
that  he  had  to  receive  adrenalin  liypodcrniically 

He  had  several  slight  attacks  during  tlie  acxl  month,  but  December  6  I 
saw  him  in  such  a  severe  attack  that  he  had  to  be  admitted  to  the  hospital 
at  once,  where  he  was  only  rtlieved  by  niorphin  after  several  injections  of  epi- 
nephria  had  tailed  to  relieve.  While  in  the  hospital.  Dr.  Ratner's  attention  was 
called  to  this  case  and  he  visited  the  home  in  a  search  for  rabbit  hair.  The 
boy's  quilt—one  that  had  been  added  recently  on  top  of  his  ordinary  cnver- 
ings — was  found  to  contain  rabbit  hair  and  was  gotten  rid  of.  From  Decem- 
ber 25  to  the  end  of  January  (1922),  the  boy  was  in  the  country.  He  has  since 
retiiriK<l  to  bis  }i(.t!i<.  He  has  had  only  one  attack  since  his  return  home  and 
that  one  very  mild.  He  is  at  present  drinking  one  quart  of  milk  daily  with  no 
had  eflfiect.  His  skin  is  clear.  His  iinnset  were  examined  early  in  February 
and  were  found  to  have  cleared  up  almost  entirely.  His  skin  tests  have  become 
completely  negative  to  milk. 
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This  boy  Ulustnites  wdl  tlie  complexity  of  many  of  these  cases. 
There  seems  to  be  little  donbt  here  of  the  combined  etiology— milk  and 
rabbit  hair  sensitizations  plus  an  additional  focal  infection.  Of  course, 
it  is  entirely  too  early  to  state  whether  he  will  remain  well,  but  he  is 
nevertheless  markedly  improved  at  the  present  time. 

This  case  i?  more  or  less  typical  of  the  majority  of  the  cases  one 
nieft<-.  It  is  rare  to  find  a  single  ctioloj^ic  factor  f Case  3),  but  very 
common  to  have  many  factors  j^layin^  their  i)arts  in  the  causation  of  the 
symptoms.  In  the  classification  wliich  follows  the  frequency  of 
secondary  infection  and  focal  infection  is  striking. 


CLASSIFICATION   OF   CASES   INTO  GROUPS.   WITH   THE  AID 
OF  THE  CUTANEOUS  TEST,  AND  THE  RESULTS 
SECURED   IN   EACH  GROUP 

BJLONCiilAL  ASTHMA 

1.  Sensitive:  (17) — {A)  To  food  alone — 4  cases.  (1  to  eggs, 
fish,  and  meat — improved;  1  to  eggs,  chicken,  and  poultry,  etc.— 
markedly  improved;  1  to  mustard  alone — cured;  1  to  eggs  and 
potato— cured.) 

{B)  To  food  plus  a  tuberculotts  infection— 1  case.  (Marked  sen* 
sitization  to  ^gs;  given  a  short  series  of  hypodermic  injections  to  egg 
before  sending  to  an  institution  for  tuberculosis — now  much  improved.) 

(C)  To  food  plus  a  tubercuk»is  with  a  secondary  infection  in 
addition — 1  case.  Sensitive  to  meats  (especially  to  beef) ;  (permission 
to  send  away  refused — unimproved.) 

(D)  To  food  plus  animal  epidermal  proteins— 2  cases.  (1  to  mus- 
tard, rabbit  hair,  lactalbumin  and  cheese — somewhat  improved ;  1  to 
rabbit  hair,  coffee,  and  less  so  to  horse  dander,  wheat  and  squash — 
improved  slightly  [co-operation  poor].) 

(£)  To  food  plus  animal  epidermal  proteins  with  a  secondary  infec- 
tion in  addition — 2  cases.  ( 1 — the  case  dted  above — sensitive  to  rabbit 
hair,  milk,  meats,  plus  a  nasal  sinus  infection — marked  imfuvvement — 
too  recent  to  call  cured  as  yet ;  1  to  horse  dander,  pinei^le,  carrots  and 
oats»  plus  badly  diseased  tonsils — marked  improvement.) 

(F)  To  pollen  proteins— 1  case.  To  com  pollen— cured  of  both 
seasonal  urticaria  and  all<year  asttma  by  hypodermic  treatment. 

(G)  To  animal  epidermal  proteins  with  a  secondary  infection — 
6  cases,  4  of  these  to  rabbit  hair  plus  a  focal  infection  which  required 
treatment — 1  cured;  2  marked  improvement,  and  1  improved  some- 
what ;  1  was  sensitive  to  chicken  feathers  and  goose  feathers,  and  had 
badly  diseased  tonsils  and  adenoids — cured;  1  reacted  positively  to  an 
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extract  of  the  dust  from  his  bedroom,  and  also  to  chicken  feathers  and 
goose  feathers  and  dog  hair,  plus  in  addition  badly  diseased  tonsils — 
marked  improvement. 

2.  XoxsKNsiTivE:  (14)  —  (A  )  Tul)erculosis  (puhiionary)  was  the 
sole  cause  iti  one  case,  now  free  of  astiima.  The  tuberculous  leiton  is 
disappearing. 

iB)  S|)ecihc  etiology  uiideleriniiicd  in  oiu*  case  cured  by  change  of 
residence  lu  another  part  ot  the  city.  Attacks  recur  when  he  returns 
to  his  downtown  home.  No  senstttzatioiis. 

(C)  Purely  focal  infections — 12  cases»  6  cored;  2  markedly 
improved;  3  moderately  improved,  and  1  unimproved  because  focus 
remains,  due  to  the  fact  that  permission  to  have  badly  diseased  tonsils 
removed  was  refused.  (Vacdne  gave  temporary  improvement.) 

ECZEMA  CASES 

1,  Seksitim::  (\7) — (A)  To  food  alone — 11  cast.--. ;  5  cured;  3 
well  (  passive  desensitizationj  ;  2  marked  improvement,  and  1  somewhat 
improved. 

(B)  To  food  and  pollen  proteins — 1  case  of  multiple  food  sensitiza- 
tion (egg  being  the  main  offender)  plus  a  sensitization  to  short  ragweed 
— 4narkedly  improved. 

(C)  To  food  with  definitely  wrong  habits  of  feeding  in  addition— 
5  cases;  1  case  cured;  2  marked  improvement;  1  somewhat  improved 
(very  recent),  and  1  unimproved  when  last  seen. 

2.  NoNSBNSiTivE :  (13) — ^Due  to  wrong  habits  of  feeding  (fre- 
quent, numerous  feedings  or  over-feeding  as  to  type  of  food  or  both) 
or  in  some  of  the  cases  to  local  irritations — 13  case*-- ;  5  cases  cured; 
5  mari\edly  inij)roved  under  treatment;  1  moderately  improved,  and  2 
coics  unini[)rf»vetl  with  etiology  undetermined. 

It  will  be  noticed  that  among  the  asthma  cases  there  are  twelve 
patients  who  were  cured,  eight  markedly  improved  with  only  a  rare, 
mild  attack,  or  in  two  no  attacks  but  too  recent  to  report  as  cured, 
seven  somewhat  improved  having  much  less  frequent  and  more  mild 
attacks  than  before  treatment,  one  but  slightly  improved,  and  two 
unimproved.  There  were,  therefore,  39  per  cent,  cured  and  26  per  cent. 
^  ery  markedly  improyed.  Only  three  cases,  or  10  per  cent,  fall  into 
the  class  which  were  not  benefited. 

The  results  in  the  eczema  cases  are  not  claimed  to  be  due  only  to 
the  skin  tests,  for  children  of  this  type  tend  to  get  well  without  any 
trc.ilinent  over  such  a  period  of  time  as  these  were  under  observation. 
But  I  do  feel  that  the  inipru\'cnietu  was  in  most  cases  exceptionally 
rapid  and  especially  in  those  with  a  deterniinahlc  >cnsiti/alion  to  a 
protein  which  could  readily  be  ehniinatcd.   Recurrences  were  also  rare 
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becaiue  of  the  warnings  given  the  DMrthen  as  to  the  sensitization.  No 
cases  of  skin  sensitization  to  any  of  the  bacterial  proteins  were  found 
in  tfits  soies  of  cases. 

DISCUSSION 

The  greatest  difiiculty  met  with  in  studying  cases  of  asthma  and 
eczema  is  in  properly  evaluating  the  varic)us  etiolopftc  factors  in  each 
person.  It  is  rare  to  find  a  single  cause,  the  eliminaiion  of  which  stops 
all  symptoms  at  once.  Such  a  case,  however,  is  that  of  the  girl  (^Case  3) 
who  was  very  sensitive  to  mustard  alone  and  who  has  never  had 
an  attack  of  asthma,  urticaria,  or  "hilioubuc^s  '  since  the  removal  of 
mustard  from  her  diet  more  than  a  year  and  a  half  ago.  Usually,  how- 
ever, there  is  a  multiple  etiology  with  sensitizations  to  several  foods, 
or  ammal  emanations  or  pollens.  Occarionally,  a  sensitization  is  com- 
bined with  an  infectious  condition  such  as  a  tuberculous  process  in  the 
chest«  or  a  focal  infection  with  a  secondary  invading  organism.  Remov- 
ing only  one  or  two  of  these  factors  will  at  times  give  marked  relief, 
but  again  one  must  search  dsewhere  and  eliminate  all  other  causes  as 
well.  Rabbit  hair  sensitization  is  a  common  cause  of  bronchial  asthma 
in  children.  A  hyper  sensitiveness  to  eggs,  milk,  mustard  or  feathers  is 
also  frequent. 

In  treating  th^  cases  by  means  of  oral  or  hypodermic  desensitiza- 
tion,  the  cutaneous  tests  are  of  great  help  as  a  guide  in  the  progress  of 

the  dcsensitization. 

Some  important  points  in  rcqard  to  the  rutnncotis  test,  which  have 
been  mentioned  in  the  literature  Iictore,  are  the  following: 

1.  77u-  Relative  Spct  iftcity  of  the  Reactions. — 1  he  cutaneous  test 
is  not  absolutely  specific  but  relatively  so.  For  example,  in  almost 
every  case  in  which  a  strongly  positive  reaction  to  ci;g  was  secured, 
there  was  also  a  positive  reacliua,  although  usually  less  marked,  to 
chicken  and  to  the  poultry  group  of  proteins,  and  occasionally  even  to 
chicken  feathers.  Moreover,  when  desensitization  is  being  attempted, 
it  is  usually  to  be  observed  that  not  only  does  the  skin  reaction  to 
tiie  protein  being  injected  grow  smaller  gradually,  but  also  the  reactions 
to  the  closely  related  proteins. 

2.  Tke  State  of  Attti-Anaph^axis  or  Temporary  QesetuiHgatton.-^ 
A  negative  reaction  is  not  always  final  because  of  this  phencmienon. 
A  hypersensitive  individual  may  be  in  tliis  state  for  a  variable  period 
following  exposure  to  a  large  amount  of  the  offending  protein  which 
gave  rise  to  the  usual  symptoms.  One  must  guard  against  this  as 
mudl  as  possible  by  not  performinfr  the  tc>ts  for  n  reasonable  interval 
after  the  last  attack,  and  also  by  repeating  the  tests  wherever  possible 
at  a  later  date. 
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3.  The  Occasional  Ijock  of  Correspondence  Between  Skin  Reociions 
and  Clinical  Findings. — (a)  Quite  infrequently  one  finds  a  case 
(Case  12  niter  receiving  treatment)  in  wliich  the  skin  reaction  is 
positive  without  any  symptoms  appearing  upon  exposure  to  the  pro- 
tein. These  cases  must  be  considered  as  potential  sensitizations.  It 
is  probable  that  very  large  amounts  of  the  protein  would  bring  out 
some  manifestations  of  the  hypersensitiveiiess.  This  seems  quite  pos- 
sible when  we  lemember  that  there  seems  to  be  no  relationship  between 
die  size  of  die  skin  reaction  and  the  severitjr  of  the  symptoms. 

(b)  Repeatedly  negative  skin  reactions  are  sometimes  found  in  a 
case  where  there  is  a  definite  clinical  food  idiosyncrasy.  Though  rare, 
this  condition  has  been  observed  (ScWoss*)  esp>ecially  in  infants  where 
it  is  most  frequently  manifested  by  gastro-tntestinal  symptoms  brought 
on  by  a  food,  very  often  cow's  milk,  to  which  the  skin  shows  no 
sensitization.  This  is  believed  to  be  due  to  a  lack  of  skin  sensitization 
alone. 

4.  The  Presence  of  a  Highly  Sensitive  Skin, — The  skin  tests  are  of 
no  use  where  a  positive  .control  test  is  always  present.  Certain  persons 
are  known  to  possess  extremdy  sensitive  skin  (facdtious  urticaria). 
This  condition  makes  the  interpretation  in  these  cases  very  difficult  if 
not  impossible.  It  must  be  remembered,  however,  that  a  skin  reaction 
in  order  to  he  positive,  must  have  the  typical  formation  of  pseudopod- 
like  processes  extending  out  from  the  wheal.  A  wheal  in  which  there 
are  no  such  processes  must  he  considered  n^;ative  even  in  the  presence 
of  a  definitely  negative  control. 

SUMMARY 

1.  Tliirty-one  cases  of  broncliial  asthma  in  children  from  1  to  14 
years  of  age,  and  thirty  case*;  f)f  eczema  in  children  from  5  weeks  to 
7  years  of  age  are  descrihed  and  studied. 

2.  The  standards  used  in  the  interpretation  of  the  cutaneous  reac- 
tions are  set  down. 

3.  A  total  of  4,520  tests  were  performed,  979  of  these  bein^^  tests 
with  the  same  protdns  reputed.  An  average  per  patient  of  nine^six 
different  proteins  (with  twenty-eight  repeated)  were  tried  on  the 
asthmatic  group,  and  twenty-two  different  proteins  (with  five  repeated) 
on  the  eczema  group. 

4.  There  is  a  much  greater  incidence  of  protein  sensitizations  in 
chikirct!  witli  asthma  and  eczema  than  in  normal  children. 

5.  A|>proximatcly  one  in  every  t wenty-eii,dit  or  twenty-nine  tests 
performed  gave  a  positive  reaction,  and  one  in  every  eleven  or  twelve 
tests  was  either  positive  or  doubtful. 

6.  As  many  as  fourteen  of  die  asthma  cases  and  thirteen  of  the 
eczema  cases  gave  no  indication  of  hypersensitiveness  as  determined  by 
skin  tests. 
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7.  The  pcoteins  of  egg,  rabbit  hair,  cow's  milk  (especially  the 
lactalbumin  porttoh),  mustard,  chicken  feathers  and  goose  feathers, 
lamb,  diidcen,  goose  and  dude,  gave  the  most  frequent  po^tive 
reactions. 

8.  A  classifleation  is  given  of  the  individual  cases  into  sensitive 
and  notiscnsitivc,  and  further  into  siibj^roups  according-  to  the  type 
of  proteins  to  which  they  were  sensitive  (i.  e.,  whether  food,  animal 
epidermal,  pollen,  or  bacterial),  with  the  results  secured  in  each  sub- 
group.   No  cases  were  bacteria  sensitive. 

9.  The  importance  of  focal  infectkms  as  an  etiologic  factor  in  these 
chiklren  is  stressed. 

10.  Sensitizaticm  to  the  proteins  of  rabbit  hair,  which  is  very  com- 
monly found  tn  all  homes,  is  a  frequent  occurrence. 

11.  The  multiplicity  of  causes  with  the  consequent  necessity  of 
intense  individual  study  is  very  striking. 

12.  Occasional  findings  winch  limit  the  usefulness  of  the  protein 
sensitization  test  are  mentioned. 


Cask  2. — M.  R.,  a  Jcwisli  lioy.  agrd  .1  years.  Iiad  MifTercd  from  aNtlima  since 
I  year  old.  His  mother  remembered  that  she  had  had  eczema  in  her  childhood. 
Eggs,  beef  juice,  or  any  kind  of  fidi  made  the  hoy  "deatiiiy*  sick;  with  nausea^ 
vomiting,  hives,  and  asthma.  He  was  brought  to  tlie  hospital  for  relief  from 
the  more  or  less  continuous  asthma  and  wheezing  respiratioins.  He  had  in 
addition  a  chronic  nasal  discharge,  and  a  mild  papalar  ecxema  of  the  lace,  chest, 
and  hack.  Skin  tests  showed  a  marked  sensitization  to  very  many  foods,  among 
them  eggs,  chicken,  poultry,  all  hsh  (except  lobster  and  oyster,  which  be  bad 
never  eaten),  banana,  beef,  pears,  etc.  Limitation  of  diet  was  naturally  a  vety 
difficult  procedure,  and  was  never  properly  carried  out  because  of  a  continued 
loss  of  weight,  to  which  the  mother  objected..  She  preferred  that  he  suffer 
from  the  mUd  attacks  of  asthma  rather  than  lose  weight  on  a  very  rigid  diet 
Hypodermic  deiensitization  to  egg-white  was  started  Init  not  continticd  very 
long  because  of  the  further  objection  on  tlie  part  of  the  mother  to  tins  method. 
These  few  treatments,  however,  caused  the  cessation  of  the  lusal  discharge. 
At  the  same  time,  his  ccrcma  cleared  np  entirely,  and  his  asthmatic  attacks 
were  exceptionally  mild  during:  tliis  period.  He  is  at  present  in  better  con- 
dition than  ever  before  because  the  mother  is  able  to  control  his  diet  fairly 
intelligently  with  her  knowledf^e  ot  his  sensitizations. 

Case  3. — J.  W.,  a  girl,  aged  12  \ears.  >iiiTerc(i  with  attacks  of  asthma  since 
10  years  old.  She  would  have  an  attack  alx)ut  every  third  month.  It  was 
usually  quite  sever.-  cnmin?'  on  with  vomiting  and  accompanied  by  crops  of 
hives.  She  knew  liiat  delicatessen  foods  always  seemed  to  nia^kc  lier  sick.  Her 
sldn  tests  showed  a  strongly  positive  reaction  to  mustard  and  a  doubtful  one 
to  oats.  Put  on  a  diet  free  of  these  two  articles,  she  had  no  attack  for  the 
following  six  months.  Dec.  22,  1920,  at  my  request,  she  took  a  minute  amount 
of  mustard  with  lier  usual  midday  meal.  As  expected,  this  brought  on  a 
typical  severe  attack  which  lasted  for  almost  a  week.  Since  then  over  a  year 
has  elapsed  with  not  a  sign  of  any  asthma.  Her  skin  tests  have  remained 
mchanged. 
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Case  4. — A.  Y.,  a  Grt  ck  l  oy,  aged  9  years,  had  had  asthma  sin  (  '  year* 
old.  In  the  sp^in^^  of  1920,  when  in  this  country  only  a  few  months,  ht  devel- 
oped pneumonia  and  ciniJicma  for  which  he  was  operated  on  at  Mt.  Sina! 
Hotphal.  Tuberculosis  was  at  this  time  suspected.  He  came  under  my  obser- 
vation in  November,  1920.  His  asthma  was  quite  severe  There  was  a  definite 
family  history  of  both  asthma  and  eczema  on  the  paternal  side.  Eggs  were  said 
to  cause  the  i)atient  to  become  nauseated  atid  vomit.  He  had  generally  enlarged 
lymph  nodes,  an  enlarged  liver  and  residual  physical  signs  in  his  chest.  A 
Pirquet  test  was  markedly  positive,  Roentgenograms  of  the  Innfs  showed 
definite  areas  of  calcification  in  the  enlar>;rd  paratraclica!  and  hronchial  nodi  s 
plus  a  marked  hilus  fibrosis  and  diffuse  pcribroncliial  thickening.  His  skin 
tests  were  strongly  positive  for  egg  (white  and  yolk),  and  chicken  and  less 
strnnRly  for  duck,  j^oose  and  guinea  fowl.  Rigid  abstinence  from  thc^e  foods 
in  any  form  relieved  only  slightly.  He  was  then  given  eight  injections  oi 
egg-white,  be^mninKr  with  0.1  c.e.  of  a  1 : 100,000  dilution  (he  gave  a  one  ptas 
reaction  to  the  1  r  10.000  diUition).  and  increasinp  every  three  or  fotir  days  hy 
0.1  cc.  He  felt  much  better  during  this  period,  but  the  eighth  injection  gave 
him  such  a  severe  general  reaction,  with  typical  asthma,  that  it  was  considered 
rather  un'^afe.  with  the  Jnng  involvement,  to  proceed  further  at  that  titne  and 
he  was  sent  away  to  a  tubcrculusii  hospital.  He  is  improving  very  slowly  but 
appreciably  under  a  careful  regime  and  dietary.  He  now  gets  an  attack  only 
at  two  to  three  week  intervals.  They  last  about  twenty-four  or  thirty-six  hours 
and  go  away  leaving  him  without  the  continuous  wheezing  he  formerly  had. 
His  sidn  tests  have  remained  the  same.  ' 

Case  5. — M  .  a  colored  girl,  aged  10,  who  had  sufTcred  with  asthma  since 
the  age  of  5,  was  brought  to  the  clinic  by  our  social  service  nurse.  The  child 
was  in  such  a  weak  condition  that  she  could  hardly  stand  up.  Her  dyspnea  and 
orthopnea  were  extreme.  She  had  a  .severe,  dry,  cracked  eczema  of  the  arm.s, 
chest  and  legs.  Oatmeal  was  the  only  tood  that  she  was  thought  to  have  an 
idiosyncrasy  to.  An  older  sister  had  had  asthma  until  she  had  gone  South  to 
college  at  the  age  of  IR.  Skin  tr^t*;  on  the  patient  showed  a  marked  se  nsitiza- 
tion to  horse  dander  with  a  lesser  reaction  to  pineapple,  carruts  and  oats.  On 
Investigation,  it  was  discovered  that  she  lived  immediately  opposite  the  stables 
of  Durland's  Riding  .Academy.  She  was  immediately  sent  to  the  country,  where 
during  six  weeks  she  gained  9  pounds  in  weight  and  had  no  asthma  whatso- 
ever. Her  skin  was  absolutely  clear  on  the  day  she  arrived  home.  That 
night  she  began  to  wheeze  and  the  next  day  had  a  severe  attack  of  asthma. 
Her  skin  again  began  to  get  rough  and  within  a  few  days  was  as  bad  as 
ever.  Injections  of  dilutions  of  horse  dander  were  hcgun  and  improvement 
was  soon  very  noticeable.  When  she  was  well  enough*  her  tonsils*  which  were 
badly  diseased,  were  remmred.  The  skhi  condition  has  been  held  in  chedc  hot 
never  completely  cured.  The  constant  e.xposure  to  horse  dander  emanations 
continues  to  bring  on  attacks,  although  very  mild  in  comparison.  The  parents 
have  been  tmable  to  move  np  to  the  present  She  conid  go  to  sdiooT  with 
regularitv  soon  after  tlie  injections  had  gotten  under  way  and  the  mother  was 
apparently  satisfied  to  the  extent  that  she  did  not  like  to  keep  the  girl  out  of 
school  for  thesa  injections  and  so  diey  have  been  discontinued.  Tlie  attadct 
come  onh  once  in  every  two  to  ^ree  weeks  and  are  tiien  only  mild  and  last 
but  a  few  hours. 

Cask  H.,  a  boy.  aiired  12,  had  had  urticaria  for  ten  summers  and 

during  the  past  two  years  had  heeii  getting  attacks  of  hronchial  asthma.  He 
had  had  eczema  when  1  year  old.  His  skin  tests  were  all  negative, as  to  any 
food  sensitization,  but  he  gave  a  two  plus  reaction  to  com  pollen.  Injections 
of  increasing  doses  of  corn  pollen  dilutions  (prepared  by  the  Arlington  Chem- 
ical Company  of  Vonkcrs }  were  given  to  the  patient,  in  all  about  ten  injections. 
That  sununer  be  had  only  a  very  mitd  attadc  of  urticaria  and  none  at  all  the 
following  summer  (1!^1).  He  has  had  no  asthmatic  attacks  since  tfiis  treat- 
ment was  given. 

Case  7.— I.  N.,  a  boy,  aged  li^  had  had  asthma,  the  same  all  year  round, 
since  4  years  of  age.  His  attacks  came  on  .especially  at  night.  There  was 
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nc  hufory  of  eezcou  or  urticaria.  His  father's  father  and  a  maternal  srand- 

aunt  bad  a'^fhma.  The  patient's  tonsils  arui  ndcnoids  were  very  badly  dTsca<^cd. 
Skin  tests  revealed  a  strongly  positive  reaction  to  rabbit  hair  and  doubtful 
reactions  to  a  few  easily  eliminated  foods.  A  pillow  he  was  using  contained 
mMiit  liair  aiul  ht-  fjave  a  positive  reaction  to  an  alkaline  extract  of  this  hair. 
kem<jvinK  his  tonsils  and  adenoids  and  changing  his  piUow  effected  an  abso- 
hite  cnre.  Me  has  had  no  asthma  in  the  eight  months  shice  then,  althon^  he 
bad  several  cnlds. 

Casii.  8.— J.  W..  an  Irish  boy.  aged  3,  had  been  suttering  from  asthma  for 
fourteen  months  when  he  came  to  the  clinic.  Six  months  previously  his  tonsils 
and  adenoids  had  been  removed  and  this  had  given  tiim  some  relief.  He  still 
got  attacks  every  few  weeks,  sometimes  very  severe  unes.  His  tests  showed 
a  sensttiaation  to  both  chicken  feathers  and  goose  feathers.  A  feather  pillow 
he  was  u^inp  wa<s  discarded  and  a  pine  pi^'"W  siil)stituted,  and  since  then— a 
period  of  httccn  montlis— he  ha^  been  entirely  free  of  asthma. 

Ca.sf.  9.— R.  G.,  a  girl,  aged  18  months,  had  suffered  with  spells  of  diflknlt 
lireathinji  and  coughing  since  6  months  of  ape.  An  annt  had  piiltnonary  tuber- 
culosis and  had  corne  in  contact  with  the  child  on  <<crasionaI  visits  tu  the  home. 
Examination  revealed  typical  astimiatic  breathing  at^<!  musical  rales,  but  noth- 
ing else.  The  child's  nutrition  was  excellent.  Skin  tests  showed  no  "iensi- 
tizations.  A  Pirquet  test  was  very  strongly  positive.  Roentgenograms  uf  the 
diest  showed  two  adjacent  areas  of  infiltration  in  the  right  lower  lobe,  Unt 
larjrer  shadow  being  about  the  size  of  a  quarter  dollar.  The  child  ran  a 
temperature  of  about  100  to  100.5  F.  in  the  evenings  for  a  few  weeks,  but- under 
good  home  care  (the  mother  had  been  a  trained  nurse)  this  disappeared,  as 
did  the  asthmatic  symptfxns  after  a  month  or  so.  without  any  but  symptomatic 
treatment.  She  has  not  had  a  return  of  the  condition  in  over  a  .year  now. 
Her  Pirquet  test  remains  the  same.  Roentgenograms  show  the  lesions  slowly 
getting  smaller,  although  still  present  six  months  ago.  The  child's  robust  &tate 
of  nutrition  throughout  was  veiy  interesting. 


Case  10.— F.  .\  .  a  jiirl.  aped  AV2  years,  had  had  an  eczema  since  the  sernnd 
week  of  lite.  .\t  the  onset  it  was  a  typical  infantile  eczema  which  improved 
and  grew  worse  from  time  to  time  hvX  never  cleared  up  entirely.  Since  1 
year  of  ajje  it  had  hecome  much  more  appravated  and  chronic.  It  was  gen- 
eralized and  the  skin  became  thick  and  hrm.  She  had  been  told  on  many 
occasions  that  nothing  could  be  done  for  it.  The  family  history  was  mrt 
suggestive  of  any  anaphylactic  conditions.  The  mother  did  not  know  any 
foods  to  which  the  child  might  have  an  idiosyncrasy.  The  skin  looked  exactly 
as  does  a  case  of  mild  ichthyosis,  but  she  had  itching  which  is  not  usually 
present  in  that  condition.  The  dry  thickened  condition  of  the  skin  with  the  deep 
furrows  and  cracks  gave  her  face  ibt  appearance  of  tfiat  of  an  old  woman. 

A  Wa.ssermann  test  on  her  blood  was  negative.  Skin  tests  were  performed 
on  her  chest  and  abdomen  where  the  skin  was  least  changed  and  very  many 
positive  reactions  were  secured  with  the  ccmtrol  test  being  negative.  The 
following  were  her  reactions:  three  plus  to  t>anana  and  ovomucoid;  two  plus 
to  short  ragweed,  egg-white,  potato,  bean,  lima  bean,  mustard,  and  a  fresh 
sample  of  some  home-cooked  peaches  whidi  were  suspected  because  of  a 
donbtful  reaction  to  the  stock  preiiaration  of  i>each;  one  plus  to  e^'y  yolk, 
pineapple,  shad,  and  egg  plant;  doubtful  reactions  were  secured  to  thirteen  or 
fourteen  foods,  among  which  were  wheat  and  lactalbumin.  The  prognosis  was 
natiira!I\  poor.  \%  risid  a  diet  as  pos^ilde  was  prescrib<  d  and  injections  of 
egg-white  were  begun.  The  first  dose  was  0.05  c.c.  of  a  1 : 100,000  dilution  of 
egg-white.  This  dose  had  to  be  increased  very  slowly  and  carefully  because 
of  the  itching  and  aggravation  which  an  increased  amount  often  set  up.  As 
the  patient  lived  out  of  town,  the  treatments  could  be  given  but  once  a  week. 
The  improvement  Ittt  been  very  grut  Her  entire  tmrdc,  ncdc.  arms,  and  thighs 
are  as  smooth  and  soft  as  most  normal  children's.  She  occasionally  tcntchcs 


ECZEMA  CASES 


238     AMERICAN  JOURNAL  OF  DISEASES   Ot  CHILDREN 


her  hack  when  an  injection  has  caused  itching.  Her  face  has  cleared  up 
remarkably.  On  several  occasions  in  the  past  two  to  three  montlis  it  was  abso- 
lutely  dear  and  smooth,  but  then  the  dry  scalnicss  reappears  for  a  few  days» 
never  very  marked— and  goes  away  again.  The  lesions  tin  her  liands,  fore- 
arms, and  knees  persist  more  stubbornly  but  look  very  much  better  than  at  the 
onset  of  treatment.  For  a  period  of  two  montiis,  hypodermic  treatment  was 
stopped  and  mouth  dcsensiti/atlon  was  attempted,  but  with  poor  results,  .^ftcr 
this  period,  the  skin  reactions  to  egg-white  were  as  markedly  positive  as  ai 
the  beginninK  of  treatment,  so  that  the  dose  had  to  be  materially  cut  down 
again,  almost  to  where  we  began  at  first.  It  is  my  intention  to  give  her  addi- 
tional injections  of  ragweed  protein  this  spring  to  see  if  improvement  will  be 
,    any  more  rapid  or  complete. 

Case  11. — M.  C.  a  female  colored  child,  aged  14  months,  had  had  eczema 
since  her  si.xth  month.  Her  face,  scalp,  and  buttocks  were  involved,  and  the 
lesions  were  of  the  red,  moist,  exudative  variety.  The  family  history  was 
negative  as  to  syphilis  or  anaphylaxis.  Skin  tests  were  all  negative.  Was- 
sermann  and  Pirqnet  tests  were  negative  as  was  a  roentgenogram  of  the  iui^g<. 
The  luother's  \\'asserniann  lest  was  negative.  Local  treatment  helped  very 
slightly.  The  lesions  on  the  forehead  became  hypertrophic  and  assumed  a 
keloid-Iike  appearance.  The  buttocks  cleared  up  very  slowly.  When  last  seen, 
at  2  years,  the  eruption  on  the  forehead  wa>  still  present. 

This  is  the  sort  of  case,  I  believe,  for  which  roentgen-ray  treatment  may 
have  done  some  good.   I  present  it  here  to  show  a  case  in  which  the  skin 

test.*;  (h'd  not  helj)  at  all. 

Case  12. — A.  F.,  a  girl,  aged  22  months,  had  had  eczema  since  four  months 
of  age.  When  first  seen  ft  was  of  a  mOd,  dry  seborrheic  and  papular  variety, 
on  the  face,  arms  and  buttocks.  The  mother  had  had  eczema  and  urticaria  in 
her  childhood,  and  thruughuut  her  family  were  similar  histories.  Her  skin 
tests  gave  two  plus  reactions  to  eggs  and  tniik,  and  one  plus  to  rye  and  wheat 
Icucosin  and  proteose,  with  doubtful  reactions  to  corn,  barley,  oat^.  potato,  and 
wheat  globulin  and  glutenin,  and  coffee.  Her  control  test  was  negative.  It  is 
interesting  to  note  that  her  parents  owned  a  bakery  and  lived  in  the  rear. 
A  cereal-free  diet  with  only  one  pint  of  boiled  milk  and  no  eggs  was  attempted 
as  closely  as  possible.  Tlie  child  was  taken  at  about  this  time  to  live  with  her 
gran<lmothcr  in  Long  Island  City  and  I  did  not  see  her  again  for  a  year.  She 
was  absolutely  free  of  all  eruption  which  had  cleared  up  fairly  rapidly  on  the 
diet  and  while  away  from  home.  In  the  preceding  few  months  her  diet  had 
gradually  hceii  made  more  liheral,  adding  one  cereal  aft<r  another  and  then 
foods  with  egg  in  them  until  at  the  time  when  I  saw  her  again  she  was  eating 
almost  everything.  Her  skin  tests,  at  this  time,,  instead  of  being  negative  as 
expected,  were  the  same  as  they  had  been.  This  is  an  interesting  example, 
in  my  opinion,  of  a  so-called  latent  sensitization  in  which  the  amount  ingested 
is  not  enough  to  give  her  Symptoms.  She  apparently  has  become  somewhat 
desensiti/ed  s<>  that  she  may  eat  ordinary  amounts  of  these  foods  without  the 
return  ot  tiie  eczema. 


CLINICAL  D£PARTM£NT 


A   CASE   OF    MYELOID  CHLOROMA* 


O.  W.  ROWE,  M.D,   AND   F    I    HIRSCHBOECK.  M.O. 


DULUTH,  MINN. 


Cases  of  diloroma  are  sufficiently  rare  to  warrant  reports  of  indi' 
vidiial  cases,  particularly  if  of  the  myeloid  variety,  as  the  literature 
shows  they  are  of  less  frequent  occurrence  than  the  lymphatic  form. 


History. — K.  F.,  a  boy,  aged  18  iiionlha,  the  youngest  child  oi  tliree,  born 
of  healthy  American  parents,  breast  fed,  was  alwajrs  well,  except  for  an  intes- 
tinal indigestion  with  diarrhea  at  10  months,  a  double  otitis  media  at  14 
months,  and  an  acute  digestive  disturbance  at  17  months  due  to  indiscretions 
in  diet. 

Aug.  dOt  1919,  the  child  was  brought  to  the  Clinic  because  of  extroue 
irrttalnltty,  restlessness  at  night,  puffiness  about  the  eyes  and  a  swelling  which 
had  a|)pcared  on  the  left  side  of  the  head  hetwecn  the  eye  and  the  ear. 
Examination  showed  in  addition,  an  enlarged  gland  at  the  angle  of  the  jaw  on 
the  left  tide.    There  was  a  slight  digestive  disturhance. 

Sept.  11.  1919,  the  wei^^ht  \va>  10,810  gm.,  with  a  ptosis  of  the  lid  on  both 
sides  (the  right  worse  than  the  left).  A  tumor  was  also  manifest  for  the 
first  time  on  the  glabella  and  over  the  right  zygomatic  process. 

September  17,  the  temperature  was  normal.  The  white  blood  Coimt  was 
81,600  and  the  differential  count  showed  88  per  cent,  myeloblasts,  myelocytes, 
micromyelocytes  and  degenerated  forms,  the  remainder  oil  the  nucleated  cells 
being  a  few  nucleated  red  cells,  small  lymphocytes  and  polymorphonuclear 
neutrophils.    The  Waisermanu  was  ncgalive. 

Urine:    The  urine  was  repeatedly  negative. 

At  this  time  a  diagnosis  of  myeloid  chloroma  was  made,  based  on  the  blood 
findings  and  tiie  tumor  furaiatiuns  characteristically  found  on  the  calvarium. 

Physical  fiMimiKatian.Scpt.  17,  1919.  The  tumors  between  the  eyes  and  the 
ears  on  both  sides  have  decr<'ased  in  size  somewhat;  both  softer  than  when  last 
seen.  On  the  left  side  it  is  J  by  2.5  cm.  in  size;  siixhtly  raised.  The  right  side  is 
a  little  more  prominent,  the  swelling  extending  from  the  eye  to  the  car,  about 
3  cm,  in  vertical  diameter.  Both  eyes  are  bloodshot.  The  right  eye  nearly 
closed  by  the  "drop"  lid.  Venules  dilated  on  both  sides.  A  tumor  is  also 
found  in  the  right  cheek,  about  the  size  of  a  walnut,  and  somewhat  flattened 
in  shape.  Another  is  found  on  the  left  cheek,  about  the  size  of  a  hazelnut. 
There  are  no  other  tumors  on  the  head  aside  from  those  mentioned.  The  skin 
shows  ecchymotic  spots  on  the  left  side  of  the  abdomen;  also  an  ecchymosis 
in  the  left  cheek,  2  cm.  in  diameter,  said  by  the  parents  to  have  followed  an 
mjory:  this,  however,  is  doubtful.  The  abdomen  is  flaccid.  The  liver  edge 
5  -  i:i  1  elow  the  margin  of  the  rib.s,  in  the  right  nipple  line.  The  spleen  is 
2.5  cm.  below  the  margin  of  the  ribs,  in  the  left  anterior  axillary  line.  Weight. 
11,335  gm.  In  the  right  inguinal  region  Aere  was  a  group  of  enlarged  lymph 
glands,  collectively  about  the  size  of  a  pigeon's  egg 

The  day  following  the  child  had  a  convulsion,  became  comatose,  and  died. 
On  this  day  another  blood  count  was  taken:  leukocytes.  2J800.000  erythro- 
cytes, and  the  hemoglotrin  70  per  cent. 

♦Received  for  publication,  Nov.  8»  1921. 
*  From  the  Duluth  Clinic. 
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The  necropsy  was  perforiiud,  Sept.  18,  ]9VK  fiv»-  hours  after  death. 

Macroscopic. — T!ic  body  was  that  of  a  well  nouri^lied  male  infant,  75  cm. 
in  length  and  weighing  11,300  gm.  The  head  circum  t\ n  ncc  (fronto-occipital) 
measured  44  cm.,  the  ahduminal  47  cm.,  and  the  chest  47  cm.  The  skin  was 
pale  and  mottled  and  showed  postmortem  lividity  over  the  posterior  part  of 
the  thorax.  Rigor  mortis  was  present  in  moderate  degree.  The  hair  was 
scant  and  dry.  The  scalp  showed  a  slight  seborrhea  sicca.  The  anterior 
iontanel  was  open.  The  eyelids  were  swollen  and  the  conjunctivae  showed 
injcfiion  an<l  tTi liymosis.  which  w^s  more  marki'd  mi  tin  right. 

There  was  a  tumor  over  each  zygoma,  having  a  firm  consistency  and  the 
site  of  a  hazelnut ;  tumors,  somewhat  larger  in  size  and  of  a  softer  consistency, 
were  present  in  each  cheek,  anterior  to  the  parotid  glands.  Sitnilar  tumor 
masses  were  also  present  in  the  right  submaxillary  and  the  right  submental 
regions. 

Abdomen :  The  su!>cntiriilnr  fat  was  of  normal  thickn<"ss,  consistency  and 
color.  The  peritoneum  was  smontli,  moist  and  shining.  Tlurc  was  no  iiuid 
in  the  abdominal  cavity. 

The  liver  was  moderately  rntarj^'  'l>c  anterior  edge  being  4  cm.  below 
the  costal  margin  in  the  midclavicular  imc.  On  .section  it  appeared  normal 
in  consistency  and  col(»r.  The  gallbladder  was  somewhat  thickened.  The  spleen 
measured  3  by  5  by  7.5  cm.,  and  on  section  showed  a  firm  and  fairly  fibrous 
surface.  There  were  numerous  adhesions  between  the  anterior  surface  of  the 
stomach  and  the  transverse  colon  The  innentum  immediately  around  these 
adhesions  was  thickened  and  studded  with  numerous  small  nodules,  Tlie 
pancreas  was  normal  in  size,  but  had  a  consistency  somewhat  firmer  than 
normal.  The  left  kidney  measured  3  by  4  by  4  by  8  cm.  The  capsnlc  stripped 
easily,  revealing  a  smooth  surface.  On  section  there  were  found  to  be  numerous 
small  nodules,  similar  to  those  seen  in  the  omentum,  scattered  through  the 
kidney  substance.  Thr-,-  were  also  ?;maf1  circumscribed  pus  pockets  in  the 
medulla.  The  markings  were  fairly  distinct.  The  right  kidney  was  of  the 
same  size  and  on  section  revealed  a  marked  pyonephrosis,  which  had  oblit- 
erated some  of  the  pyramids.  Xfifhi!r«:  and  pns  pnrkets,  simila-  i  >  »ho?c  <;cen 
in  the  left  kidney,  were  present  in  l)wth  the  cortex  and  medulla,  i  iiese  varied 
in  size  from  a  jnnlu  ad  to  a  hazelnut.  The  ureters  were  1  cm.  in  diameter  and 
were  thickened.  Their  external  surfaces  were  studded  with  small  nodular 
tumors.  The  mesentery  was  greatly  thickened  and  freely  studded  with  .small 
!iodu1<s,  the  largest  aj)proximating  the  size  of  a  hazelnut.  The  Stomach, 
intestines  and  urinary  bladder  showed  no  changes. 

Thorax  t  The  costochondral  articulations  were  Aol  enlarged  but  on  the 
inner  surface  of  the  right  sixth  rib  near  the  costochondral  articulation  was  a 
small  tumor  measuring  0.75  by  1  by  1  cm.  in  size.  There  were  no  pleural 
adhesions  and  the  lungs  appeared  to  be  normal  macroscopically,  except  for 

a  few  airless  areas.  A  lari^c  amount  of  turbid  fluid,  containing  numerous 
white  particles,  was  in  the  pericardial  cavity.  An  irregular  and  lobulated  tumor 
the  size  of  a  walnut,  was  found  in  the  pericardium,  extending  upward  from 

the  diaphragmatic  surface  The  heart  was  normal  in  size  and  the  valves  were 
normal.  The  myocar<lium  and  e|iicarduuii  contained  innumerable  siTiall  tumors, 
similar  to  those  found  in  the  kidnevs. 

(  r.inium:  Section  nf  the  scalp  showed  the  muscles  to  he  pale.  The  scalp 
was  easily  removed  except  over  the  glabella,  where  a  tumor.  1  by  2.5  by 
2.5  cm.  in  size,  and  involving  the  periosteum  was  found.  The  anterior  fon- 
tanel was  2  cm.  in  diameter.  The  dura  was  firmly  adherent  to  the  skull  cap 
underneath  the  tumor  and  in  this  region  the  meninges  were  slightly  thickened, 
and  the  brain  injected.  On  section  the  brain  substance  ayiieared  to  be  normal. 
The  choroid  plexus  showed  miliary  tumors  throughout.  The  spinal  cord  was 
negative. 

Microscopic  S^ludy.  —  Microscojjic  sections   of  the  tumors,  taken   from  dif- 


ferent parts  of  the  body,  show  a  more  or  less  constant  picture,  varying  some- 
what, dependent  on  the  character  of  the  tissues  infiltrated. 


NIXROPSV  FINDINGS 


ROWBr-HlRSCHBOECK— MYELOID  CHLOROMA  241 

Kidneys:    The  lectioa  shows  an  arc*  of  kidney  tiitue  almost  entirely 

replaced  hy  masses  of  tumor  cells.  These  mas>^rs  do  not  have  a  sharp  liiu-  of 
demarcation,  as  seen  in  carcinoma,  and  ihow  no  tendency  to  any  definite 
arrangemeni  altbong^  here  and  there  circular  configurations  or  rows  of  cells 
might  suppcst  attempt  at  acitiifortiuition.  Tlie  cells  arc  supported  l>y  a  delicate 
fibrous  network.  The  cells  are  practically  ail  mononuclear,  varying  somewhat 
in  size,  and  having  round,  triangnlar  or  quadrangular  contours.  The  nuclei 
are  relatively  Inrt^-  occnpyin^j  one  third  to  one  half  of  the  cell  area;  they 
are  rich  in  chromatin  and  deep  slaming.  The  cytoplasm  takes  a  rather  deep 
eosin  stain.  In  certain  areas  cells  show  degenerative  changes,  as  evidenced 
by  nuclear  disintegration.  Blood  vessels  are  difficult  to  identify  and  simply 
suggest  spaces  between  the  cells.  The  tubules  and  some  of  the  glomeruli  arc 
atrophied  to  a  slight  degree. 

Liver:  Section  shows  small  masses  ol  tumor  cells  having  the  same  histo- 
logic cfaaracteHstTCS  and  invasive  tendencies  as  those  seen  in  the  Icidney  sec- 
tion.   Some  of  the  cells,  however,  are  larger  and  show  evidtnce  of  karyolysis. 

Heart:  The  muscle  hbcrs  are  separated  by  masses  of  tumor  cells,  exactly 
similar  to  those  described  in  the  kidney  section.  The  invasion  of  tumor  cdli 
is  very  extensive. 

Lungs:  Sections  through  the  airless  areas,  described  above,  show  some  of 
the  alveoli  filled  wiA  serum;  while  others,  especially  around  the  relativi^ 
larger  arterial  branches,  contain  cells  histologically  similar  to  fhe  tumor  cells 
in  the  kidney.   Some  of  these  infiltrate  the  alveolar  walls. 

Sections  of  tympb  glands  and  the  tumor  masses  over  the  glabella  and  the 
2^'gnmatic  processes  showed  pi^rea  exactly  similar  to  those  described  in  the 
kidney  section. 

HISTORY    AND    REVaEW    OF  LITERATLKE 

It  h.'l^  alwavs  been  a  nuKiitid  queKfinn  ns  to  whether  chloroiiia  and 
the  acute  leukeiuias  are  definitely  relateci  in  their  patliogenesis,  and 
authorities  have  aligned  tiietnselves  on  one  side  or  another. 

The  first  description  of  a  case  in  the  literature  is  by  Allen  Bums/ 
an  American,  in  1S23.  The  name  '^cbloroma,"  however,  was  first  used 
by  Kiqg,*  of  Glasgow,  in  1853,  antedating  by  one  year,  Aran*  who  is 
usually  recognized  as  the  author  of  the  name.  Aran  himself  recognized 
King  as  the  first  to  use  the  term,  but  strangely  enough,  King  does  not 
mention  the  name  'Vhlnronia"  in  his  paper,  except  in  the  title,  which  led 
Dock  to  infer  tliat  the  name  was  known  previous  to  the  pubhcation  of 
King's  article,  at  least  in  a  conversational  way.  The  first  comprehen- 
sive study  of  the  reported  cases  was  in  1893,  by  Duck/  who  collected 
seventeen  cases  including  his  own — but  since  then  reports  have  been 
more  frequent,  and  now  more  than  100  cases  have  been  reported.  AU 
the  early  cases  were  considered  to  be  of  the  lymphatic  type,  and  it  was 
not  until  the  twentieth  century  that  the  myel<Hd  type  was  described, 
when  Roman'  first  oolleded  the  cases  in  the  literature  corresponding 
to  the  latter  type.  A  better  understanding  of  hematopoietic  function 

1.  Bams:  Observations  on  the  Surgical  Anatomy  of  the  Head  and  Neck. 

1823. 

2.  KinR:   T.oiuloii  &  EdinburKh  Monthly  J.  M.  Sc  IT:  (Aug.)  1853. 

3.  Aran:  Arch.  gen.  de  Med.,  October,  1854. 

4.  Dock:  Am.  J.  M.  Sc  itl:2n,  1893. 

5.  Roman:  Beitr.  a.  padu  Auit  n.  z.  altg.  Padi.  W:61. 
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is  probably  the  reason  for  this  more  frequent  recognitioa  of  the  pre- 
sumably less  frequent  myeloid  form,  as  since  then  the  proportion  of 
myekud  cases  has  been  fairly  larg^  leading  to  the  usinnption  that 

these  I  rises  were  previously  unrecognized,  just  as  we  now  know  that 
acute  myelogenous  leukemia  is  more  frequently  present  than  is  ordi- 
narily supposed. 

Cause  ana  Symptoms  zvith  Differential  features. — The  symp- 
tomatology of  tiie  acute  leukemias  and  Hie  chloromas  is  rimilar  in 
nearly  every  r^rd.  Ldmdorif*  mentions  the  predilection  of  the 
tumor  growths  for  the  bones  of  the  head  and  orUt  in  chloroma  as  a 

distinguishing  feature  of  this  condition.  Practically  all  oliservers  aj^rec 
in  this,  and  add  as  further  differential  points  the  distinctive  color  of  the 
tumors  postmortem,  except  in  the  fulminating  cases.  The  course,  clinical 
symptomatology,  blood  picture  and  termination,  are  the  same.  The 
consensus  of  opinion  is  that  both  are  due  to  primary  bone  marrow  dis- 
ease, and  that  the  infiltration  into  the  tissues  is  more  extensive  in 
chloroma.  The  iaiier  is  more  distinctly  heterotopic,  and  its  infiltration 
into  heterotopic  tissues  is  a  characteristic.  Threadgold '  considers  tlie 
infiltration  of  vessel  walls  and  the  surrounding  connective  tissue  typical 
of  chloroma^  indicating  a  greater  dq;ree  of  malignancy. 

The  differentiation  from  acute  leukemia  is  not  the  only  obstacle  in 
the  diagnosis,  as  other  conditions  are  frequently  simulated.  This  is  true 
of  such  clinical  entities  as  lymphosarcoma,  Hodgkin's  disease,  Stern- 
berg's ieukosarconiatosis.  the  so-called  "nodular"  leukemia  and 
epinephroma.  In  contrast  to  lymphosarcoma  and  Hodgkin's  disease,  we 
have  the  distinctive  blood  picture,  which  in  these  two  conditions  is 
never  so  markedly  altered.  Gumhel  *  mentions  the  more  marked, 
regular  disposition  of  the  cells  in  sarcoma  as  another  factor.  In 
Hodgkin's  disease  there  is  a  slower  course,  with  tlie  absence  of  involve- 
ment of  the  parenchymal  organs  of  the  body  and  the  usually  nearly 
normal  blood  picture.  Of  the  allied  sarcomatous  conditions,  die  disease 
known  as  epinephroma  simulates  chloroma  most  dosety.  It  is  char- 
acterised by  metastases  about  the  head  and  face,  but  is  primarily  an 
affection  of  the  suprarenal  glands,  and  tiie  blood  picture  is  aleukemic. 
Differentiation  between  Ictiko-^arcomatosis.  nodular  leukemia  and 
chloroma  is  more  difficult,  and  they  probably  are  all  merely  variants 
of  acute  leukemic  jimcesses.  Differentiation  is  made  increasingly 
difficult  when  we  consider  the  fine  lines  drawn  in  the  interpretation  of 
the  cells  found  in  blood  smears.  The  cell  frequently  predominating  in 
these  cases  is  the  so-called  "lymphoid"  cell,  which  resembles  very 

6.  Lchndorff :   lahrb.  f.  Kinderh.  u.  phys.  Enctehuttg,  July,  1910. 

7.  Treadgold:  Quart.  J.  M.  tiZ»,  1908. 

6.  Gtnnbel:  Virdwws  Arch.  f.  path.  Anat  171:  1903. 
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dosely  tbe  bttge  lympliocytes  found  in  the  noniial  blood.  Fappenhdm  * 
describes  a  odl  of  this  type  as  the  mother  ceO  of  all  white  blood  cells. 
This  cdl  is  normally  present  in  the  foetus  in  the  marrow  of  bone,  the 
spleen,  the  liver  and  the  lymph  glands,  but  does  not  persist  in  adult  life. 

He  believes  that  in  fetal  life  this  cell  has  the  power,  probably  through 
two  varyinj^'  factors,  to  develr.p  either  into  a  lyinj)h()cyte  or  a  leukocyte. 

Ward  ^"  and  other  observers  conclude  that  these  lar^e  cells  in  the 
leuKcnuc  jimcesses  are  a  reversion  to  the  priniitive  mother  cell,  which 
has  this  potentiality  to  form  lymphocytes  or  myelocytes,  according  to 
die  cxdtini^  factors  ptedominating.  This  unknown  factor  is  the  agent 
whidi  predetermines  a  mydogenous  or  a  lymphatic  type  of  acute 
leukemia.  This  is  borne  out  by  the  fact  that  in  mydoid  chloroma  or  in 
acute  myelogenous  leukemia  one  finds  all  graduations  from  the  mother 
cell  to  the  myeloblast,  the  myelocyte  and,  Anally,  the  aduii  ixtlymorpho- 
niiclenr  cell.  \\'ard  claims  that  the  considerations  of  the  tissues  affected 
in  the  patliology  are  inadequate  grounds  for  classifying  leukemias.  as 
we  know  that  obviously  myeloid  tissue  may  be  found  in  the  marrow, 
since  these  mother  cells,  by  virtue  of  their  presence  in  lymph  glands, 
may,  paradoxical  as  it  may  seem,  form  myelocytes,  tind  in  the  bone 
marrow,  lymphoyctes.  Both  sorts  of  tissue  may  be  found  in  the  tumora 
of  diloroma*  one  or  the  other  predominating.  The  clinical  course  and 
gross  pathology  of  mydoid  or  lymphatic  diloroma,  as  in  acute  leukemia, 
must,  therefore,  be  soldy  made  from  the  blood  picture  and  from  the 
microscopic  sections  of  the  tissue.  When  these  large  lymphoid  cdls 
are  present  in  predominating  numbers,  one  cannot  conclude  that  the  case 
is  of  the  lymphatic  type  merdy  on  accoimt  of  this  finding,  and  if 
myelocytes  are  present  to  any  degree,  the  diaji^osi?  of  the  myeloid  form 
of  leukemia  is  proper.  The  more  forcible  the  stimuhis  to  overproduc- 
tion of  tlic  cells,  the  more  primitive  the  cell  tyjje,  and  the  more  difficult 
the  differentiation.  We  have  an  analogous  response  in  the  erythro- 
blastic formation,  produced  by  varying  degrees  of  heniolysis.  Likewise, 
in  carcinoma,  at  times  the  parent  tissue  is  reproduced,  whereas  in  more 
rapidly  growing  epitheliomas  the  character  of  the  cdls  may  be  of  an 
indiflfetent  type.  It  must  be  borne  in  mind,  however,  that  acute  cases, 
from  tiie  bc^nning,  are,  during  thdr  course,  always  permanently 
lymphocytic  or  mydocytic,  and  a  metamorphosis  of  the  cells  does  not 
take  place  after  the  process  has  once  begun.  In  the  more  slowly 
prt^essive  cases,  the  differentiation  is  less  difficult,  and  aside  from  the 
blood  findings,  sections  of  the  spleen  frequently  show  myeloid  cells  in 
tbe  splenic  pulp,  definitdy  displacing  the  lymph  adenoid  tissue  of  the 
malpighian  corpuscles. 

9.  Pappedienn:  Folia  Hematd.,  I904>1909. 
la  Ward:  Proc  Roy.  Soc  Med.,  Lond.  7:  19R 
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The  Winkler-Schultz  oxidase  reaction  is  positive  in  these  myeloid 
cases.  Figure  1  sliows  clearly  the  predominating  type  of  cells,  distinctly 
myelocytic.  Other  cells,  without  granules,  are  present,  undoubtedly 
myeloblasts  and  presumably  lymphoid  cells.  The  small  number  of 
adult  cells,  both  lymphocytic  and  polymorphonuclear,  is  striking. 

The  blood  picture  in  chloroma  simulates  or  is  identical  with  that 
of  acute  leukemia.  Erythrocytes  are  oftentimes  materially  reduced, 
so  that  we  may  have  less  than  one  million  per  cubic  millimeter.  The 
hemoglobin  is  correspondingly  reduced.  The  leukocytes  vary  in  number 
from  a  leukopenia,  as  in  LehndorfT's  ^  case,  he  reporting  only  5,100, 
to  counts  of  300.000  or  more  per  cm.    The  acuteness  of  the  process 


Fig.  1. — Photomicrograph  of  the  blood  smear,  showing  the  myelocytes  under 
high  magnification. 

usually  may  be  identified  by  the  incidence  of  the  large  lymphoid  cells. 
The  percentage  of  myelocytes  in  our  case  is  unusually  large.  Turk 
reported  44  per  cent,  myelocytes,  whereas  ours  showed  77  per  cent. 

A  feature  in  our  case  not  definitely  explicable  is  the  preponderance 
of  myelocytes  over  the  large,  indeterminate  lymphoid  cells,  in  view 
of  the  fact  that  our  patient  lived  only  four  weeks — a  more  rapid  cour.se 
than  we  have  noted  in  any  case  previously  refwrted. 

Aside  from  the  pathogenesis  of  the  disease,  another  interesting 
feature  is  the  green  color  which  is  almost  invariably  found  in  the 
chloromatous  tumors.  Quite  a  few  ca.ses,  however,  have  been  rejiorted, 
in  which  this  green  color  was  not  present ;  for  example,  tho.se  of  Birk," 

11.  Turk:  Wien.  klin.  Wchnschr.,  1902. 

12.  Birk:  St.  Petersh.  med.  Wchnschr.  7:377,  1883. 
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Leber."  Wende,'*  Miller  ''^  and  ours.  Observers  have  noticed  that  the 
more  fulminating  the  case  the  less  apt  the  green  color  is  to  be  present. 
As  an  example,  Miller's  case  is  cited,  the  patient  living  only  three 
months.  Our  case  ran  its  course  in  one-third  that  time.  Furthermore, 
the  green  color  is  oftentimes  absent  in  many  of  the  tumors,  and  greenish 
discoloration  has  been  noticed  in  lymphatic  tuberculosis  and  in  ordinary 
leukemias.  The  cause  of  the  color  is  unknown.  The  color  usually 
does  not  apj)ear  except  postmortem,  but  has  been  seen  at  operation. 
Paviot discovered  that  the  color  spontaneously  fades  on  exposure  to 
the  air,  and  reappears  when  treated  with  ammonia  or  peroxide  of 
hydrogen. 


Fig.  2. — Photomicrograph  of  an  individual  myelocyte  under  still  higher 
magnification. 

Some  of  the  older  theories  regarding  the  distiiKtive  color  found 
in  chloroma  are  those  of  Balfour,^^  who  believed  that  the  pigment  was 
a  bilirubin  derivative,  and  of  Dittrich,^*  who  thought  it  was  a  premature 
putrefactive  change.  Reynolds  thought  a  combination  of  fatty  acids 
with  iron  was  the  factor.  Huber -°  and  Chiari believed  the  pigment 
to  be  a  lipochrome.    They  stated  that  they  saw  fatty  greenish  granula- 


13.  Leber:  Arch.  f.  Ophth.  24:295. 

14.  Wcnde:  Am.  J.  M.  Sc..  1901.  p.  836. 

15.  Miller:  Arch.  Path.  Inst.,  Lend.  Hosp.  1:1. 

16.  Paviot  and  Fayolle:  Prov.  mcd..  1897. 

17.  Balfour:    Edinburgh  M.  &  S.  J.  4S:319.  1835. 

18.  Dittrich:   Prag.  Vierteljahrsschr.  f.  d.  prakt.  Heilk.  2:104,  1846. 

19.  Pope  and  Reynolds:   Lancet  1:1351.  1907. 

20.  Hul)cr:  Arch.  d.  Heilk.  19:  1878. 

21.  Chiari:   Prag.  Ztschr.  f.  Heilk.  4:  1883. 
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tions  in  chloroina  tissufe,  but  the  majority  of  writers  have  not  been  able 

to  corroborate  this.  Askanazy  points  out  the  fact  that  fat  is  pig- 
mentophil,  and  thinks  that  the  pigment  is  merely  incorporated  in  the 
fat  p^ob!ets.  The  parasitic  theory  has  been  advanced  by  Lang,  but  no 
one  has  ever  been  able  to  isolate  any  ort^'Tini^ins  except  such  a<;  occasion- 
ally are  implanted  secondarily.  Virciiow  and  von  Recklinghausen 
have  attributed  the  color  to  the  so-called  parenchyma  color  typical  of 
chlonnnatous  tumors,  just  as  we  have  typical  parenchyma  colors  in  the 
liver,  myocardium,  etc.  The  color  is  presumed  to  be  merely  due  to 
the  physical  effect  produced  by  the  molecular  structures  of  the  tissues. 
Askanazy'*  promulgated  the  theory  that  the  color  in  chloroma  is 
analogous  to  the  color  fmiiul  in  pus.  lie  has  I)ecn  able  to  bring  out  the 
same  color  change  in  pus  as  in  chloroma  by  treating  it  with  a  mixture 
of  formalin  and  annnonia.  He  thinks  that  cells  oi  the  myeloid  series 
are  necessary  for  the  production  of  this  green  color,  as  the  oxidation  of 
lymphocytes  gave  no  green  reaction,  except  in  a  case  of  mahgnant 
lymphoma  which  was  found  to  be  ridi  in  eosinophils.  He  also  suggests 
that  the  less  highly  differentiated  cells  frequently  found  in  the  rapidly 
fulminatiiig  cases  of  chloroma  are  not  so  apt  to  produce  this  change, 
myelocytes  and  myeloblasts  causing  it  more  distinctly.  This  was  not  the 
experience  in  our  case:  in  spite  of  the  high  percentage  of  myelocytes 
and  myeloblasts  there  was  nothing  to  suggest  a  greenish  tinge,  but 
merely  a  grayish  di.scoluration.  None  of  these  theories  has  been  proved, 
and  a  great  many  are  not  capable  of  proof,  and  the  subject  is  still 
debatable. 


22.  Askanary:   Tntcmat.  Clinics,  191.^ 

23.  Von  Recklinghausen :  Tageblatt  der  S8tcn  Versammlung  dcutschcr  Natar- 
forscher  ttnd  Aente  in  Strasslmrg,  1885. 
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THE  ALLERGIC   OR    HYPERSENSITIVE  CONDITION 

A   KfiVlEW   OF   TWO   YEARS'  PROGRESS* 

'  ALLAN  It  CUNNINGHAM,  M.D. 

IMlOlt 

An  essential  advance  in  the  understantling  tif  anaphylaxis  and 
related  phenomena,  which  occurred  early  in  this  period  of  two  years, 
has  been  the  rei>triclive  dehnition  of  the  lerni  "anaphylaxis."  I'ot 
the  classification  of  the  various  conditions  which  were  thereby  excluded 
and  whidi  htd  hitherto  been  regarded  as  fnamfestations  of  anaphylaxis, 
the  tenns  "zlkrgy**  and  "hypersensitivencss"  are  now  in  general  use* 
The  hypersensitive  condition,  according  to  Coca,*  is  one  of  specific  or 
particular  reactivity,  with  characteristic  symptoms,  to  the  administra- 
tion of  or  contact  with,  any  substance  in  a  quantity  which,  to  most 
of  the  individuals  of  the  same  species  is  innociions.  Tn  amplification 
he  adds:  (1)  "The  characteristic  symiitoms  arc  c;cnerally  different 
in  the  ditferent  animal  species  for  the  same  grouj)  of  suhstances."  (2) 
"They  are  uniform  in  any  one  species  for  various  ijubstances,"  (3) 
**Where  the  exciting  agent  possesses  a  normal  physiological  action; 
for  example,  the  drugs,  tiie  symptoms  of  this  action  are,  with  few 
exceptions,  different  from  those  of  hypersensitiveness  to  that  agent.'* 
This  excludes  the  tuberculin  reaction  because  its  symptoms  are  the 
same  for  all  species  and  the  so-called  "toxin  hypersensitiveness"  because 
the  symptoms  are  not  different  from  those  of  the  normal  physiological 
effect  of  the  ag^ent. 

The  phenomena  of  true  h\ persensitiveness,  Cooi  says,  are  those  of 
anaphylaxis  and  those  of  aller^. 

Anaphylaxis  is  defined  by  the  same  author  as  hypersensitiveness 
induced  and  experimental,  not  inheritaMe,  and  due  to  the  presence  of 
sp^fic  antibodies  in  certain  tissues. 

Allergy,  on  the  other  hand,  is  a  natural  inherited  condition  of 
hypersensitiveness  which  affects  only  human  hdngs  and  is  not  dependent 
in  any  way  on  immunologic  antibodies.  Coca  and  other  authorities 
are  not,  however,  in  complete  accord  as  to  the  relation  of  q)ecific 
antibodies  to  allergic  T>lienomena. 

Coca  points  out,  furthermore,  that  if  true  anaphylaxis  ever  does 
occur  in  man,  it  does  so  very  rarely,  and  he  believes  that  there  is  no 
positive  evidence  that  it  occurs  at  all  in  human  beings.    The  allergic 

•Received  for  publication.  June  20l  1922. 
1.  G>ca:  J.  ImnittiioL  5:363,  1920. 
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phenomena  to  which  some  of  us  are  subject  would,  therefore^  be  inde- 
pendent of  artificial  sensitization  and  often,  in  fact,  occur  at  first  contact 
withonf ' v['])ortunity  for  sensitizatioii  to  have  taken  place  in  the  ordinary 

nuMniiii;  of  the  vvDrtl. 

According  to  Wells*  the  criteria  tor  true  anaphylaxis  are: 

t.i')  The  nhsprvcd  toxicity  of  injected  material  must  depend  upon  the  sensi- 
tization ot  the  annual;  L  e.,  must  not  produce  similar  symptoms  in  noii-»eii3i- 
tized  animals. 

ih^  The  symptoms  produced  must  be  those  characteristic  of  anaphylactic 
intuxication*  and  therefore  the  same  for  all  antigens  with  the  »ainc  test  animal, 
but  differing  characteristically  with  ««ch  species. 

(( )  It  shoni !  I possible  to  detnonstrftte  passive  sensitization  with  the  seram 
of  sensitized  annuals. 

id)  It  should  be  possible  to  demonstrate  typical  reactions  in  a  strip  from  the 
virgin  guinea-pig  uterus. 

{e)  It  should  be  possible  to  dtmonstratc  amelioration  or  prevention  of  the 
bronchial  spasm  in  guinea-pigs  by  the  proper  use  of  atropin  and  epinephrin. 

(/)  The  possibility  that  the  observed  symptoms  are  caused  by  capillary 
thrombosis  or  embolism  must  be  excluded. 

!<;)  After  recovery  from  anaphylactic  shock  there  should  be  exlitbited  a 
condition  oi  desensitization  under  proper  conditions. 

Wells  also  states  tl^t  there  is  no  satisfoctcnry  proof  that  anything; 
except  proteitis  can  act  as  anaphylactogens  (antigens  of  anaphylactic 
reactions).  The  only  soluble  j)r(neins  as  yet  found  not  to  l)e  antigenic 
are  those  which  are.  from  the  clieiiiical  sense,  incomplete  i)ri)tein«s,  and 
there  is  evidence  that  lack  of  certain  ammo-acids  may  be  the  essential 
deficient.  Solubility  is  essential  since,  although  insoluble  protdfaft 
may  cirentually  be  brought  into  solution  in  the  aninial  body,  the  process 
is  too  slow  to  bring  about  anaptiylactic  reactions^  and  is  probaUy  also 
aax>rapanied  by  a  disantegratioa  of  the  protein  molecule.  Heating  to 
a  d^:ree  that  does  not  disintegrate  the  protdns  affects  them  only  to 
the  extent  that  it  makes  them  insoluble.  Among  the  few  proteins  not 
made  insoluble  l>y  heating  are  casein  and  ovomucoid,  and  tliese  are 
antigenic  despite  boiling. 

There  is  <h'sai,'reement  and  dotibt  as  to  tlie  true  nature  of  serum 
disease  allergy  in  relation  to  anaphylaxis.  Drug  hyj>ersensitiveness 
seems  undouhtedly  a  distinct  phenomenon.  Schloss  *  has  been  able  to 
transfer  sensitization  to  guinea-pigs  by  the  injection  of  serum  fttnn 
patients  in  four  cases,  and  Ramirez  *  reports  an  interesting  case  which 
appears  as  an  example  of  passive  sensitization  to  horse  dander  from 
man  to  man  by  transfusion  of  600  c.c  of  Mood.  Coca,  however,  feels 
that  the  evidence  is  not  conclusive  in  this  case,  that  tlie  transfused 
patient  was  not  ^Jr^ady  allergic  toward  dander  and  has  found  in  a<l<li- 
tion  that  the  same  donor  previously  gave  SCK)  c.c.  of  blood  to  another 
patient  in  whom  no  symptoms  of  sensitization  appeared. 

2.  Wells:  Physiol.  Rev.  1:44. 

3.  Schloss:  Am.  J.  Dis.  Child.  19:433  (June)  1920. 

4.  Ramirez:  J.  A.  M.  A.  7S:589  (Sept.  27)  1919. 
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Zinsser,*  in  determining  the  relation  of  the  tuberculin  reaction  to 
anaphylaxis,  states  that  in  guinea>pifs  two  fundamentally  different 
types  of  intradermal  rcacli(»T>s  can  be  produced;  one  immediate  and 
iransitorv',  which  develups  in  animals  sensitized  against  proteins  and 
is  true  anaphylaxis;  and  one,  the  tubercuhn  type,  which  develops  more 
slowly,  leads  to  more  profound  injury  of  tissues,  and  is  independent 
of  anaphylaxis.  Tuberculin  sensitization  is  easily  accomplished  only 
with  live  infections,  and  feactions  follow  intradermal  injections  of 
extracts  of  tracteria  from  which  all  ooagulable  proteins,  nudeoproteins 
and  Bence- Jones  bodies  have  been  removed  as  far  as  possible  by  boiling 
with  acid.  Anaphylactic  sensitization  developed  by  injections  of  dead 
bacterial  material  is  not  as  quickly  developed  as  tuberculin  sensitization. 
Manifestations  of  tuberculin  sensitivenesis  also  ditfer  in  animals  and 
man  from  those  characteristic  of  anaphylaxis  in  each  species. 

Attempting  to  produce  tuberculin  >ensitivenesi)  with  constituents  of 
dead  bacteria,  Zinsser  lias  obtained  hopeful  results  only  with  massive 
injections,  and  these  of  substanoes  precipitated  with  add. 

Fldsbner,  Meyer  and  Shaw*  have  shown  by  experiment  that 
bacterial  protdnsy  whether  insoluble  or  soluble,  which  sensitive  guinea* 
pigs  in  an  anaphylactic  sense  will  not  sensitize  its  skin.  The  ob.serva- 
tions  of  Auer'onthe  effect  of  independent  local  i-ritrmts  are  of  interest 
in  this  connection.  He  determined  that  xylol,  when  applied  to  the 
ears  of  nonsensitized  rabbits,  produced  no  very  marked  amount  of 
inflammation.  If  sensitized  animals  were  used.  howe\er.  the  application 
of  this  substance,  when  followed  by  the  injection  of  otherwise  ineffec- 
tive amounts  of  the  antigen  to  which  the  animals  were  sensitized, 
caused  necrosis.  He  conduded  that  this  result  was  due  to  die  accumula- 
tion of  effective  amounts  of  antigen  in  the  treated  area,  owing  to  the 
in^mmatory  reaction  initiated  by  the  xylol.  This  suggests  a  possible 
relation  between  drug  idiosyncrasy  and  anaphylaxis. 

It  does  not  seem  desirable  to  include  in  this  review  references  to 
the  literature  on  anaphylaxis  except  as  they  may  be  directly  enlightening 
to  the  understahdtng  and  treatment  of  aller^  and  hypcrsensitivcness 
in  mnn  For  further  information  on  anaphylaxis  one  may  examine  the 
comprehensive  and  authoritative  treatises  by  Besredka,^  Coca'  and 
Bordet.'* 

It  appears  that  the  nature  of  anaphylaxis  and  the  understanding 
of  its  mechanism  is  comparativdy  wdl  established  but  that  the  nature 

5.  Zinsser:    T.  F.xpcr   M.  34:495,  1921. 

6.  Fleishner,  Meyer  and  Shaw:  Am.  J.  Dis.  Child.  18:577  (Dec.)  1919. 

7.  Auer:  Proc.  Soc.  Exper.  BioL  ft  M.  t7:9^  1919.  ' 

8.  Besredka:  Anaphylaxis;  and  AntianaphyUxis  and  Experimental  Founda« 
tions,  C  V.  Mosby,  1920,  p.  156. 

9.  Coca:  Tice.  Practice  of  Medicine.  New  York,  W.  Pryor  Company.  1920. 
p.  107. 

10.  Bordet:  Bull.  Johns  Hopkins  Hosp.  S2:269.  1921. 
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of  the  allergic  or  hypersensidve  conditioii  in  man  is  more  elusive  to 
the  ttnderstandixi^  and  possibly  nntdi  more  complex  in  its  mechanism. 

As  a  rule,  according  to  Longcope,"  the  s^inptnms  in  mnn  appear  early 
in  life  and  may  be  observed  the  tirst  time  the  patient  comes  in  contact 
with  the  substance  to  which  he  is  hypersensitive.  There  is  undoubtedly 
a  definite  tendency  toward  the  inheritance,  not  of  .s])ecific  bypcrsensi- 
tiveness,  but  oi  a  quality  of  tissue  that  allows  of  the  development  of 
idiosyncrasies.  This  may  be  dqwndent  on*  the  comfitkm  of  the  body 
fluids  or  of  the  ceUs»  which  permits  of  a  ready  tmion  of  foreign  protein 
with  them.  A  striking  peculiarity  of  these  patients  is  that  die  skin 
reacts  by  the  foimation  of  an  urticarial  wheal,  to  the  application  of 
the  substance  or  substances  to  which  they  are  sensitive. 

Tttrnbull  hcHcves  that  sensitization  may  be  acquired  during  inter- 
current disease,  or  overexertion  or  worry,  or  by  the  absorption  of 
bacterial  |)nKlncts  from  foci,  or  by  over  eating  or  repeated  eating  of 
certain  foods,  or  by  the  ingestion  of  certain  foods  too  soon  after  illness 
or  exhaustion.  In  some  persons  there  may  have  been  a  combination 
of  one  <vr  more  of  these  dicumstances. 

Tht  CiUanious  Reaction, — It  is  remarkable  that  in  contrast  to  tihc 
tfiousands  of  cases  reported  in  American  medical  literaturct  virtually 
no  activity  in  the  determination  of  the  incidence  of  the  cutaneous 
reaction  is  discoverable  dsewhere.  Furthermore,  correspondingly  little 
specific  treatment  appears  to  be  given.  Most  foreign  reports  on  the 
treatment  of  asthma  and  of  "alimentary  anaphylaxis"  indicate  that  the 
injection  or  ingestion  of  peptones  or  other  nonspediic  substances  is 
the  more  favored  method. 

Either  the  cutaneous  or  the  intracutanc(»us  method  may  be  us>ed 
for  testing.  Schloss '  in  a  comparison  of  the  two  methods,  prefers 
the  cutaneous  method.  His  study  was  made  on  100  infants  and  children 
not  apparently  suffering  from  disturbances  duk  to  food  and  on  thirty 
who  suffered  definitely  from  this  cause.  His  conclusions  were  that  tfie 
intracutaneous  test  is  more  sensitive  but  more  misleading  owing  to  it9 
tendency  to  cause  pseudoreactions.  Many  vegetable  proteins  are  difficult 
to  obtain  in  any  fonn  soluble  in  physiologic  sodium  chlorid  solution, 
but  are  soluble  only  in  alkaline  solvents  and  thus  cannot  be  used  intra- 
dermally.  To  insure  sterility,  the  proteins  used  for  the  intradermal 
test  solutions  must  be  carefully  prepared,  which  adds  considerable 
technical  diflficulty.  On  two  occasions  he  has  seen  severe  infections 
due  to  such  tests.  .Another  objection  is  that  a  very  sensitive  patient 
may  be  made  seriously  ill  by  the  injection  of  even  a  minute  amount 
of  the  protein  to  which  he  reacts. 

11.  Longcope:  J.  A.  M.  A.  r2:\  k     Nov.  \2)  1921. 

12.  TumbuU:  Boston  U,  &  S.  J.  182:497.  1920. 
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The  greatest  Imutatkms  of  the  ctitaneous  test,  aooordin;  to  Schloss, 

tart  that  it  is  not  conclusive  when  negative.  This  deficient,  he  suggests^ 
may  be  due  to  lack  o£  skin  sensidzatioii,  or,  possibly  to  temporary 

descnsitization. 

In  tliese  opinions  Schloss  is  in  agreement  with  Walker  and  a  large 
number  of  otiier  authors;  nevertheless  there  are  anrj  have  always  been 
tiiose  who  are  vigorous  supporters  of  the  intracutaneous  method. 
Larsen,  Paddock  and  Alexander  "  favor  the  intracutaneous  test  because 
it  is  more  delicate;  tiie  dry  preparatioiis  are  too  uncertain,  and  they 
can  do  more  tests  in  less  time  and  with  less  trouble.  They  find,  how- 
ever, that  the  solutions  for  the  intracutaneous  tests  are  apt  to  show  a 
precipitate  after  a  while,  and  lose  their  potency.  They  also  find  that 
certain  points  on  the  body,  particularly  the  fold  at  the  elbow,  are  more 
favorable  than  others  to  the  cievelopmcnt  of  a  reaction. 

Brown/*  commenting  on  Walker's  selection  of  the  cutaneous  method, 
questions  the  value  of  his  experiments  with  intracutaneous  applications 
because  of  llic  use  of  loo  much  fluid  in  the  injections  and  because  his 
standard  for  a  normal  reaction  allowed  of  too  many  positive  reat^ons. 
Using  a  fluid  preparatioQ  prepared  according  to  Coca's  me^od  in 
sevenQr-eight  cases,  he  claims  ^tut  superiority  of  the  intracutaneous 
method  on  the  following  grounds :  ( 1 )  eveiy  case  known  to  be  clinically 
sensitive  to  a  protein  gave  a  reaction.  (2)  The  scratch  method  with 
dry  powdered  proteins  gave  positive  reactions  in  csdy  50  per  cent,  of 
the  cases,  and  with  his  more  potent  fluid  preparations,  in  only  80  per 
cent.  (3)  The  intradcrma!  method  is  not  so  pr'.infu!  !ior  so  disfiguring. 
(4)  The  intradermal  method  rctiuircs  less  time  lor  ai)plication  and  for 
ohTaining  results,  which  is  an  important  advantage  in  othce  work.  (5) 
Tlie  same  prcjjaration  can  be  used  conveniently  for  treating  and  testing. 
(6)  General  reactions  occasionally  follow  the  dermal  scratcli  applica- 
tion as  well  as  the  intradermal  injection. 

Cooke,^'  writing  on  the  danger  of  constitutional  reactions  from 
dennal  and  intradermal  tests,  reports  one  death  following  an  intra-' 
dermal  test  injection  containmg  not  more  than  O.002  mg.  of  nitrogen. 
He  refers  to  one  instance  of  constitutional  reaction  folk>wing  the 
scratch  method  of  testing,  and  reports  several  in  his  own  experience 
from  tlic  intracutaneous  injection.  Such  cases  have  been  reported 
by  Park**  and  by  Gerstcnberger  and  Davis."  Cooke  suggests  that 
there  is  special  danger  of  provoking  these  reactions  wlien  changing 
from  a  weak  preparation  to  a  strong  one.    When  a  constitutional 

13.  Larsen,  Paddock  and  Alexander:  ),  Iimnunol.  7:81.  1922. 

14.  Brown:  J.  Immunol.  7:^.  1022. 

15.  Cooke:  J.  Inununol.  7:119,  1922. 

16.  Park:  Am.  J.  Dis.  Child.  »:46  (Jan.)  1920, 

17.  Gerstenbcrger  and  Davis:  J.  A.  M.  A.  11:721  (Manfa  12)  1921. 
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reacdon  is  diagnosed,  Cooke  reoommends,  first,  the  application  of  a 

tourniquet  to  restrict,  if  possible,  the  rate  of  absorption  of  the  injection ; 
secondly,  the  injection  of  epinephrin  in  strong  doses — from  0.4  to  0.6 
c.c,  in  children  nnd  1  c.c.  in  adults,  either  subcutancously  or  intra- 
venously according  to  the  severity  of  symptoms.  This  should  be 
it|>eated  after  a  short  interval  if  symptoms  cfintinue  to  progress  and, 
in  his  experience,  is  not  dangerous.  There  may  also  be  indications 
for  the  use  of  stroiduurtfnn  intravenously,  up  to  1  mg. 

The  reports  quoted  indicate  an  apparent  superiority  amounting  to 
about  20  per  cent,  in  favor  of  the  ddicacy  of  tfie  intradermal  method 
of  testitig,  which  is  or  is  not  offset  by  the  greater  liability  to  constitu- 
tional reactions,  according  to  personal  opinion.  The  inference  is  dear, 
however,  that  the  protein  preparations  used  by  these  authors  may  be 
especially  potent.  '1  lie  method  of  {»reparin»;  these  proteins  was  devised 
bv  Coca  and  is  e.xjilained  in  his  pajjer  on  the  >ul)ject.**  Vaiuier  \'eer,^' 
testing  the  comjjarative  potency  of  four  of  the  best  known  conuiiercial 
preparations  of  proteins,  and  that  obtained  from  the  Department  of 
Applied  Immunology  of  the  New  York  Hospital,  known  as  the  **Comt31 
preparation"  (Coca's  method),  found  that  none  of  the  commercuil 
preparations  even  approximated  the  potency  of  the  strongest  Cornell 
prqiaration.  The  strongest  or  most  potent  of  these  seemed  about  equal 
in  potency  to  a  medium  strength  Cornell  preparation  containing  0.005 
mg.  of  nitrogen  per  c.c.  All  preparations  were  in  the  fluid  form  and 
tests  were  made  by  the  ophthalmic  method.  They  state  that  exjjerience 
indicates  that  for  thera|)eulic  effects  a  maximum  potency  is  tlesirahle 
but  that  in  using  these  preparations  more  caution  is  necessary  in  order 
to  avoid  constitutional  reactions. 

Mackenzie  and  BaMwin,*"  experimenting  to  determine  the  exhaust* 
SnUty  of  the  skin  reaction  after  rq>eated  reactions  on  the  same  siti^ 
oondude:  (1)  that  in  persons  manifesting  a  cutaneous  reactkMi,  tiie 
reactivity  of  the  skin  may  be  locally  abolished  by  repeated  applications 
to  the  same  area;  (2)  The  reactivity  of  the  skin  at  the  exhausted  site 
may  not  return  for  three  days  or  longer.  (^)  The  exhaustion  appears 
to  he  sjK'cifrc  and  is  not  apparent  when  some  other  substance  is  used. 
(  4  1  tic  extent  of  the  area  of  exhaustion  is  strictly  limited  to  the  site 
or  the  reaction.  (5)  Nonspecific  cutaneous  reactions  produced  by  non- 
antigenic  substances  such  as  histamin  are  not  only  inexhaustiUe  bat 
progressively  increase  with  each  repetition  of  the  apptication  to  the 
same  site.  (6)  From  these  results  they  suggest  the  possibility  of 
genuine  local  desensitization  and  suggest  its  application  in  the  treatment 
of  hay  fever  and  allergic  rhinitis.  Larsen,  Paddock  and  Alexander  ** 

18.  Coca  :  J.  Immunol.  7:163,  1922. 

19.  Vander  Veer:  J.  Immimol.  7:113,  1922. 

20.  Ifackensie  and  Baldwin:  Arch.  Int  Med.  »t722  (Nov.)  1921. 
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attempted  to  confinn  these  results  by  repeated  injections  in  two  persons 
at  intervals  of  one  hour.  With  this  technic  nine  intracutaneous  injec- 
tions in  one  person  and  four  in  the  other  in  the  same  skin  area  failed 
to  abolish  the  reaction  of  the  skin.  After  the  eif^hth  injection,  the 
first  j):itient  had  symptoms  of  hay- fever,  and  his  eighth  and  ninth 
reactions  were  locally  the  largest  and  his  arm  became  much  swollen. 
The  next  day  a  typical  reaction  was  obtained  again  on  the  same  site. 
When  tests  were  made  at  intiervaU  of  one  week,  however,  these  two 
cases  showed  a  definitely  decreased  reactivity,  the  duration  of  which 
was  not  accurately  tested,  but  at  the  end  of  three  weeks  the  reaction 
was  again  produced  as  strongly  as  ever.  Their  exf>eriments,  there- 
fore, are  partially  confirmatory  to  those  of  Mackenzie  and  Baldwin. 

Dcscnsitication  and  "Hyposensitization" . — Cooke,"*  comparing 
diminished  sensitization  in  aller^^ic  conditions  in  man  with  desensitiza- 
tion  in  experimental  anajjliylaxis,  believes  that  the  uniltirm  failure  to 
induce  complete  insensitivenfss  in  allergy  indicates  that  the  relati\e 
insensitiveness  is  of  a  nature  diiicrent  from  thai  of  desensitization  in 
anaphylaxis.  He  proposes  that  this  distinction  he  made  by  designating 
such  a  modification  of  allergic  sensitiveness  "hyposensitization."  He 
has  studied  the  phenomena  of  "local  exhaustion"  of  the  allergic  cuta- 
neous reaction  described  by  MacKenzie  and  Baldwin,  and  finds  in 
disagreement  with  these  authors  that  the  exhaustion  is  nonspecific. 

Incidence  of  the  Cutaneous  Reaction. — That  evidence  of  sensitiza- 
tion can  be  obtained  In  the  cutaneous  or  scratch  method  in  patients 
whose  history  is  free  from  the  consequences  of  such  sensitization  is 
shown  by  Baker  "  and  by  Peshkin  and  Rost.**  Baker  obtained  ten 
positive  and  eleven  doubtful  reactions  in  twenty-five  children  whose 
history  indicated  no  allei^  conditioas.  In  comparison  with  these  he 
reports  fifty-five  positive  and  fifty>three  doubtful  reactions  in  seventy- 
four  duldren  with  symptoms  of  a  probable  allergic  nature.  Peshkin 
and  Rost  tested  502  children  who  were  carefully  selected  as  giving 
in  their  histories  no  symptoms  which  could  be  attributed  to  allergy. 
They  report  |)ositive  reactions  in  only  five,  all  of  whom  were  more  than 
5  years  of  ni,a\  They  also  contained  sixty-seven  doubtful  reactions 
The  total  number  of  tests  done  on  these  502  children  was  9.4(>).  an 
average  of  only  nineteen  per  patient.  Baker  concludes  that  the  inciilence 
of  sensitization  in  apparently  normal  children  is  almost  negligible,  but 
unless  his  ten  positive  reactions  were  all  obtained  from  one  or  two 
of  his  twenty-five  normals,  one  can  hardly  agree  with  diis  estimate. 
Peshkin  and  Rost  conclude  that  10  per  cent  of  apparently  nonnal  chil- 
dren show  doubtful  or  positive  reactions  which  decrease  as  their  age 

21.  Cooke:  J.  Immunol.  7:219.  1922. 

22.  Baker:  Am.  J.  Dts.  Chikl.  If :114  (Fdk)  \92Ki. 
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increases,  indicating  progressive  desensitization.  On  the  basis  of  their 
own  figures,  especially  in  consideration  of  the  small  average  number 
of  tesib,  tliis  percentage  seems  too  conservative.  Baker's  tests  were 
confined  to  food  proteins. 

The  artictes  of  diet  found  by  Baker  to  be  most  oomniofily  the  source 
of  allergic  ajnqitoins  were  in  the  order  mentioned:  oatmeal,  potato, 
egg,  peas,  rice,  casein,  beef  jtiice  and  chicken. 

Rackemann  reports  the  results  of  cutaneous  tests  in  939  patients 
presenting  various  clinical  conditions.  He  obtain^  positive  reactions 
in  about  100  cases  in  which  nothing  compatible  with  this  reaction 
appeared  in  the  history.  Subsequently,  in  following  these  patients, 
tliirtecn  developed  conditions  in  relation  to  which  the  reaction  obtained 
proved  important. 

Of  118  cases  of  bay- fever  and  pollen  asthma,  forty-eight  gave 
reactions  to  protdlns  other  tiian  pollens.  Of  forty-five  cases  of  horse 
asthma,  fift^n  gave  positive  results  with  other  proteins.  Of  thirty-one 
cases  of  dust  asthma,  there  were  many  con^licatiqg  reactions.  Of 
nineteen  cases  of  food  asthma,  four  gave  numerous  reactions  to  other 
proteins.  Of  156  bacterial  asthmas,  103  with  fairly  complete  skin  tests 
showed  po-ifive  reactions  to  other  proteins.  It  is  desirable,  according 
to  Rackemann,  {o  make  a  wide  variety  of  tests  and  to  so  limit  the 
patients'  life  and  habits  that  they  will  come  in  contact  only  with  nega- 
tively reacting  proteins.  Positive  reactions,  however,  should  not  be  taken 
very  seriously  unless  compatiUe  with  the  patient's  history,  or  if  further 
study  proves  their  importance  as  etiologkal  agents. 

Coca*'  states  diat  the  age  incidence  of  natural  allergws  increases 
rapidly  tn  the  early  age  periods  but  probably  does  not  greatly  exceed 
10  per  cent,  in  any  period.  Coca,  Deibert  and  Menger  '*  find  that  the 
American  Indian  is  apparently  mucli  less  frequently  affected  by  the 
allergies  than  is  the  while  race. 

Sensitization  in  Hay-Fever. — In  this  disorder  skin  sensitization  is 
so  nearly  universally  present  that  although  tests  are  useful  as  con- 
firmatnry  evidence  and,  as  Walker  suggests,  to  determine  ihe  strength 
of  immunizing  doses,  it  is,  perhaps,,  more  essential  to  know  the  usual 
offending  pollens,  their  regional  distribution^  and  their  season  of  pollina- 
tion. There  are,  however,  cases  in  whidi  symptoms  are  perennial 
rather  than  seasonal. 

The  frequent  causes  of  perennial  hay-fever,  according  to  Walker 
are  animal  emanations,  particularly  dander  and  cat  hair,  ingested  foods, 
inhaled  cereal  grains,  and  sometimes  pollens,  these  last  being  usually 

24.  Rackemann:  Am.  J.  M.  Sc.  181:87.  1922. 
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relieved  by  the  ordinary  preseason  treatment.  Recurring  head  colds 
are  sometmies  due  to  sensitization  which  remters  the  nasal  muooos  mem- 
btane  more  irritable.  Nonseositive  patients  with  p«enntBl  hay-fever, 
provided  tiiere  are  no  demonstrable  abnormalities,  growths,  and  the  like 
in  the  nasal  cavities  or  siimses,  are  sometimes  benefited  or  rdieved  by 
autogenous  vaccines  from  nasal  secretions.  A  pseudo  hay-fever  caused 
by  mechanical .  thermal  or  odorific  irritants  is  not  uncommon. 

Of  seasonal  hay-fever  in  New  Engfland  the  dwarf  ragweed  is  prac- 
tically always  the  cause  of  late  symptoms — in  August  and  September, 
and  timothy  causes  90  per  ccat  of  the  early  cases  of  hay- 1 ever,  in  June 
and  July.  Rose  and  redtop  occasionally  cause  early  hay- fever  and 
when  then*  season  happens  unusually  early  it  may  interfere  witii  tiie 
course  of  treatment 

Watson  knd  Kibler"*  have  investigated  the  etiology  of  hay-fever 
in  Ariztma  and  the  Southwest.  They  find  that  of  the  wind  pollinated 
flora  of  thtst  regions  the  artemisias,  or  wormwoods,  have  little,  if  any, 
importance.  Amaranths  are  an  important  factor  and  tlieir  pollen  i? 
very  active.  As  a  predominating  cause  of  hay-fever  in  the  Southwest 
tliey  t.-ikc  the  place  of  ragweed  in  the  east  and  the  arteniisias  in  the 
Rocky  Mouiitain.s.  In  some  seasons  Atripiex  wrightii  will  probably 
take  the  place  of  Amaranthm  palmeri.  Caprwla  dactylon  (Bermudi 
grass),  causing  spring,  summer  and  fall  types,  will  probably  prove  to 
be  the  common  grass  causing  hay-fever  at  altitudes  up  to  4,500  feet, 
and  Poa  prattnsis  (June  grass)  above  that  altitude. 

Gaertneria  dactylon  (rabbit  bush)  and  Atriples  caneseens  (shad 
scale)  are  probably  the  most  important  plants  causing  tiie  sprii^  type 
of  hay-fever.  Trees  are  probably  not  an  important  cause,  but  when 
they  do  cau«;e  liay- fever  it  will  be  of  a  very  early  type,  and  the  most 
important  arc  cottonwoods  ruid  the  ash.  The  principle  of  group  reac- 
tions is  not  applicable  to  Iiay-fever  in  Arizona  antl  the  Snuth\ve<^t. 

Heredity  m  //ay-Z-rT  t  r.— Scheppegrell,'""  investigating  the  incidence 
of  heredity  in  KXX.)  ca>es  of  hay- fever,  found  that  .^58  patients  had 
relatives  of  the  first  degree' who  also  suffered  from  hay-fever.  In  view 
of  the  heterogeneous  nature  of  the  heredity  reported  in  other  allergic 
conditions,  the  fact  that  the  hypersensitiveness  should  be  manifested 
in  the  same  way  in  so  many  cases  seems  espedally  remarkable. 

Results  and  Methods  of  Treatment  of  Hay-Fever.— Most  of  the 
reported  cases  of  hay- fever  have  been  treated  by  the  preseasonal 
immunization  process  of  Walker,  that  is,  by  the  injection  of  increasing 
doses  of  the  spedfk;  pollen  protein,  b^mning  considerably  before  the 
season  of  pollination  and  being  completed  shortly  -previous  to  the 

2S.  Watson  and  Kibler:  J.  A.  M.  A.  78:719  (March  11)  1922. 
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openii^  of  tlie  season.  There  is  unaiumity  of  opinion  t!at  the  specific 
protein  must  be  nsed  in  order  to  obtun  success  rather  than  the 
tions  of  mixed  pollen  proteins  distributed  by  commercial  houses.** 
These  are  open  to  the  same  criticism  that  is  justly  levded  at  mixed 
vaccines  or  "shot-gun"  drug  prescriptions.  Scheppegrell  finds  that 
some  cases  do  not  ^'ve  a  marked  skin  reaction  while  others  do.  In 
the  first  group  the  dose  of  protein  may  s.ifcly  be  increased  rapidly  and 
it  is  necessary  to  reach  a  much  higher  number  of  units  in  order  to  be 
efTectivc.  In  the  strongly  reacting  group,  the  dosage  should  be  increased 
cautiously  but  treatment  --'loiiV!  !)c  given  as  intensively  as  possible.** 

In  view  of  re|H)rts  previously  quoted  of  ihe  gfreater  potency  of 
certain  protein  sohnions.  j)articularly  the  Cornell  preparations  of 
Coca,  it  seems  advisable  that  all  such  sulutions  or  dry  proteins  should 
be  compared  with  some  suitable  standard  before  using. 

That  treatment  during  the  hay- fever  season  cannot  be  given  with 
as  much  diance  of  success  M  indicated  by  Williams,*'  who  reported 
that  twenty<«even  cases  due  to  ragweed  were  not  benefited  by  treat- 
ment after  the  onset  of  symptoms.  Of  five  cases  due  to  goldenrod, 
there  resulted  some  benefit  in  two  and  much  improvement  in  one. 
Walker"^  reported,  however,  that  32  per  cent,  of  twenty-two  grass 
pollen  hay-fever  patients  were  made  practically  free  from  symptoms 
by  treatment  given  during  the  season ;  18  per  cent,  more  were  benefited 
to  the  extent  of  75  per  cent. ;  13  per  cent,  were  50  per  cent  benefited ; 
and  13  per  cent,  were  25  per  cent  benefited.  Of  twenty-seven  cases 
due  to  ragweed,  14  per  cfnr.  were  made  free  from  symptoms,  or  prac- 
licallv  so;  11  per  cent.  \vi  rr  7;  j>er  cent,  improved;  25  per  cent,  were 
50  per  cent  benefited,  and  fl  per  cent,  were  not  benefited.  He  adds 
thai  bacterial  vaccine  treainitut  during  the  season  occasionally  seems 
to  be  beneficial.  Late  prcseasonal  treatment  gives  better  results  than 
treatment  during  the  season. 

Rackemann,**  reporting  the  results  of  preseasonal  treatment,  found  . 
that  9  per  cent,  of  ninety-one  patients  with  fall  ragweed  hay-fever 
were  made  entirdy  free  from  symptoms ;  62  per  cent,  were  omsiderably 
relieved.  The  best  results  were  obtained  fay  moderate  amounts  of 
specific  treatment  since  even  after  more  considerable  preparation  the 
tolerance  for  regweed  remained  at  a  very  low  level.  Systemic  reactkms 
occur  after  2  per  cent,  of  injections  and  are  not  always  due  to  an 
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overdose.  Hay-fever,  he  believes,  depends  on  a  mechanism  which  is 
not  anaphylactic,  but  which  is  perhaps  closely  related  to  that  of  dvag 

idiosyncrasies. 

Walker  ^*  tinds  that  preseasonal  treatment  with  ragweed  pollen 
was  the  cause  of  complete  freedom  in  22  per  cent,  of  202  patients; 
30  per  cent,  more  were  benciueU  at  least  73  per  cent. ;  more  than  23 
per  cent,  were  only  50  per  cent,  improved,  and  6  per  cent,  were  not 
benefited  at  all.  Of  fifty-two  patients  whose  hay'fever  was  due  to 
grass  pollensp  40  per  cent,  became  free  from  symptoms;  more  than 
17  per  cent,  were  made  practically  free ;  19  per  cent,  were  75  per  cent, 
benefited;  17  per  cent,  were  50  per  cent  benefited,  and  about  6  per  cent, 
were  not  improved. 

For  seventy-three  patients  havinj]^  ragweed  hay- fever  who  received 
the  preseasonal  treatment  two  years  in  succession,  Walker  gives  the 
following  tigures: 


He  believes  the  poorer  results  obtained  the  second  year  in  tin  first 
group  were  due  to  die  fact  tfiat  these  patients  were  apt  to  get  less 
treatment.  He  believ^  that  the  greater  amounts  of  preseasonal  treat- 
ment give  the  better  results. 

Caulfield/*'  with  a  small  group  of  thirteen  fully  treated  patients, 
that  is,  receiving  at  least  0.05  c.c.  of  1  :  5  dihition.  found  that  all  were 
very  much  improved.  Walter  '"  tind^  that  preseasonal  inoculation 
against  rap^wced  has  not  helped  his  cases,  while  in  hay-lever  due  to 
rose,  tinjothy,  daisy,  etc.,  there  has  been  success.  He  believes  that 
r^^eed  hay-fever  is  a  different  problem  and  suggests  alkaline  therapy 
and  fractional  doses  of  the  pollen  during  the  season. 

The  most  interesting  divergence  from  the  subcutaneous  method  of 
immunizing  is  that  MacKenzie  **  who,  having  in  previous  experiments 
with  Baldwin**  observed  the  exhaustion  of  local  skin  reactivity  follow- 
ing repeated  applications  of  specific  protein  to  the  same  area  in  a 
sensitive  subject,  attempted  to  exhaust  the  reactivity  of  the  nasal 
membranes  by  the  in.stillation  of  pollen  solutions.  He  quotes  Dser- 
gowsky  "  and  Blumenan  as  producing  an  active  immunity  by  applica- 
tions ut  diphtheria  tt>xiu  to  the  mucosa  of  the  nose,  throat  and  tracliea, 
and  Ehrlich  on  the  production  of  immunity  by  applications  of  the 

36.  Walter:   T  A.  M.  A.  75:670  (Sept.  4)  1920. 

37.  Mackenzie:  J.  A.  M.  A.  78:787  (March  18)  1922. 
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anrigeas  ricin  and  abrin  to  the  upper  air  passages  or  to  the  afimentary 
tract.  He  also  quotes  Sewall  and  Powdl  who  obtained  either  sensi- 
tization or  immunization  in  guinea-pigs,  depending  on  the  dosage,  by 

intranasal  instillation. 

In  liis  report  eight  patients  were  treated  by  subcutaneous  injections 
onl}  ;  t\\  enty  by  local  applications  only,  and  twenty  by  combined 
methods.   His  results  were: 


Although  the  number  of  cases  was  unfortunatdy  very  small,  the 
use  of  the  spray  in  this  manner  combined  with  treatment  by  injections 
seems  attractive< 

SensiHgaUon  in  Asthna. — ^Unfortunatdy,  tlw  hrge  numbers  of  cases 
which  Caulfidd  and  Sanford  *^  have  reported  are  not  so  grouped 
that  asthma  cases  can  be  separated  from  those  of  hay- fever.  In  San- 
ford's  reptirt  100  cases,  presumably  astbmafics.  reacted  to  one  or  more 
of  the  proteins  derived  from  foods,  particularly  io  egg  white,  to  which 
eleven  patients  reacted.  To  proteins  of  various  grains,  twcnty-fivc 
persons  reacted,  and  twenty-eight  reacted  to  vegetable  proteins,  but 
tiiese  twenty-eiglii  were,  on  the  whole,  negative  to  the  therapeutic  test. 
Fruits  had  apparently  little  to  do  wfth  his  cases  of  asthma,  although 
banana,  which  produced  several  positive  reactions,  was  twice  shown  to 
ba  a  causative  agent.  In  365  tests  with  preparations  of  Staphyhcoccus 
pyogenes  aureus  and  5.  pyogenes  albus  there  was  not  a  single  reaction. 
Caulfield  also  found  bacterial  skin  tests  consistently  n^[ative  and  has 
virtually  discarded  these  proteins  in  his  tests.  The  experiments,  pre- 
viously mentioned,  of  Fleishner,  Meyer  and  Shaw  are  of  interest  in 
this  connection.  Rackemann,*'  however,  reports  somewhat  difTerently 
concernuig  their  inijKiriance :  In  forty  ca.ses  of  asthma,  he  isolated 
from  the  sputum  12*'  different  organisms  on  blood  agar.  These  con- 
sisted of:  72  nonhemolytic  strejitococci,  or  (i)  per  cent.;  17  hemolvtic 
streptococci,  or  13  per  cent.;  17  staphylococcus  albus,  or  13  per  cent.; 
7  gram-negative  cocci ;  5  staphylococcus  aureus ;  3  pneumococci ;  2  gram- 
negative  bacillus;  1  diphtheroid  bacilli;  11  others.  The  percentages, 
according  to  Rackemann,  would  vary  with  different  technic  and  with 
mice  passages  the  pneumococd  would  have  been  more  prominent. 

Intradermal  tests  with  proteins  from  tiiese  were  done  on  thirty-nine 
patients  to  whom  they  were  autogenous,  and  twenty-five  gave  positive 
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aldn  tests.  Some  gave  reactions  to  heterologous  preparations  and  in 
all,  out  of  fifty-six  patients,  thirty-four  gave  positive  reactions. 

Treatment  was  successful  in  fairly  dose  accordance  with  the  post' 

tive  tests,  ten  patients  treated  with  injections  of  a  positively  reacting 
riiitog^enous  protein  were  bene6tccl  It  \vn^  also  true  that  four  out  of 
six  treate<l  with  jiositively  reacting  heteroloj^oti?-  prfjiarations  were 
benetited.    Nu  negatively  reacting  patients  were  improved. 

Rackemann  concludes  tliat  asthma  due  to  bacteria  depends  on  a 
condition  of  specific  ccUuIar  sensitiveness,  either  to  the  bacteria  them- 
selves or  to  the  products  of  their  action  in  the  body.  Otulfield,  on 
the  other  hand,  feds  that  the  failure  of  vaccine  therapy  is  sufficiently 
marked  in  contrast  to  protein  therapy  to  cause  one  to  question  that 
both  are  etiologic  agents  acting  in  a  comparable  fashion.  Cooke  *^ 
questions  the  specific  vahie  of  ^'accines  in  allergy  and  has  failed  to  find 
proof  that  bacterial  extracts  will  act  as  allergens.  He,  therefore,  does 
'  not  make  the  diagnosis  of  bacterial  asthma.  For  some  of  these  cases 
lie  believes  that  dusts  are  res|x>nsible,  and  namei>  pariicuiarly  hay  dust 
and  house  dust  as  containing  specific  nitrogenous  factors. 

Coke  ^  mentions,  among  other  interesting  instances  of  sensitizatton, 
certain  married  patients  who  are  hypersensitive  to  human  hair  and 
whose  health  is  better  when  dcqiing  apart.  This  author,  using  the 
scratch  tests  for  diagnosis,  finds  that  50  per  cent,  of  all  asthmatics 
and  90 per  cent  of  asthmatic  children  give  reactions.  These  percentages 
seem  very  high  in  consideration  of  the  extensive  reports  by  American 
authors.  He  also  concludes  that  much  can  be  done  for  nonreacting 
cases  by  nonspecific  protein  therapy. 

Pines*'  reviewing  150  cases  of  asthma,  conchuUs  that  it  is  due  to 
protein  sensitization  and  that  it  is  possible  with  cutaneous  tests  to 
determine  the  etiology  in  about  50  per  cent,  of  the  cases.  Cuiming- 
ham  ^  tested  tiiirty-six  dnldren  with  asthma,  loond  poritive  reactions 
in  eleven,  or  30  per  (%nt.,  but  was  able  to  confirm  this  rdation^ip  in 
only  six,  or  17  per  cent. 

Othmr  Causes  of  Asthma, — Gerdon  discusses  his  experiences  with 
asthma  in  fur  dye  workers.  The  dyes  used  were  ursol  dyes,  and 
derivatives  of  p-phenyldiamin.  There  seemed  to  be  a  distinct  relation 
between  the  asthma  and  exposure  to  this  dye  and  in  addition  patients 
suffered  from  salivation,  edema,  diarrhea  and  exopthalmos.  Asthma 
would  sometimes  recur  at  the  mere  odor  of  the  dye.  He  believes  that 
the  indications  in  these  cases  point  to  sensitization. 
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Sluder^  considefs  that  in  some  cases  asthma  may  be  the  result 
of  a  nasal  reflex  and  mentions  six  examples,  Knapp**  believes  the 
disease  to  be  due  to  insufficiency  of  the  pylorus  with  long^  continued 

pressure  of  the  diap!irapm  against  the  lungs.  The  remarkable  case 
reported  by  Ramirt-/..  winch  was  apparently  due  to  passive  sensitization 
by  transfusion,  ha;^  already  been  mcntitnied. 

Patlioltujx  of  Asthma. — Kanichorn  and  Ellis  report  the  necropsy 
findings  in  an  additional  case  of  death  from  asthma,  making  two  such 
cases  in  tlieir  own  experience,  and  review  the  reports  of  ten  similar 
cases  reported  by  other  observers.  They  conclude  that  the  histology 
of  the  bronchi'  ^ows  simply  acute  catarrhal  bronchitis  and  does  not 
explain  the  course  of  bronchial  asthma.  The  l^igth  of  time  a  person 
suffers  from  the  disease  and  the  number  of  attacks  he  has  are  apparently 
without  effect  on  the  bronchi  (The  patient  reported  on  had  had  asthma 
all  his  life).  The  theory  of  spasm  is  favored  by  these  findings.  In 
addition  to  the  bronchial  findings  the  cases  showed  hypertrophy  and 
dilatation  of  the  heart. 

Treatment  of  Brotuhial  Asthma. — This  may  be  considered  first  from 
the  specific  standpoint,  including  the  diagnosis  of  protein  sensitization 
and  consequent  elimination  of  the  indicated  proteins,  or  the  diagnosis 
of  an  infectious  etiology  and  treatment  by  immunization.  It  is  the 
general  opinion,  and  Caulfleld  states  timt  die  results  of  dimination  of 
allergic  substances  surpass  in  promptitude  and  completeness  the  results 
of  other  metliods  of  treatment. 

Hutcheson  and  Budd  treated  ninety  asthmatics  with  autogenous 
vaccines  and  by  removal  of  diseased  loci.  Most  of  the  ca^es  were 
chronic.  In  fift>'-three,  or  75  per  cent .  either  complete  frccdoni  from 
attacks  or  the  longest  interval  of  freedom  since  the  disease  began  was 
obtained.  In  the  remainder  there  was  no  improvement.  Walker  has 
previously  reported  considerable  success  from  the  use  of  autogenous 
vaccines.  Cunningham  **  obtained  relief  in  seven  of  twenty  children 
so  treated.  Rackemann*s  results  from  the  use  of  autogenous,  positively 
reacting  bacterial  proteins  has  already  been  mentioned. 

Gottlieb  reported  the  relief  of  symptoms  in  fifteen  of  thirty-two 
asthmatics  by  the  elimination  of  positively  reacting  proteins.  In  a 
second  pai)er  '"^  he  recommends  the  use  of  bacterial  vaccines  prepared 
from  the  stools.  He  rcf^nrts  one  case  of  colon  bacillus  nl'frc:'-  nnd 
states,  furthermore,  that  m  hay- fever  and  asthma,  the  normal  intestmal 
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flora  is  often  repbced  by  the  predomiiiatioe  of  unusual  bacteria  for 
these  locatuMi8»  which  indicates  an  intestinal  disturbance  probably  of 
bacterial  origin.   This  may  play  a  port  in  the  etidlogy. 

Auld  in  the  most  recent  of  several  papers  on  the  use  of  non- 
specific protein  therapy,  reports  very  successful  results.  TTe  uses  injec- 
tions of  Witte's  peptone.  The  jjr^tients  ought  always  to  be  placed  in 
the  best  possible  surroundings  atul  shuuld  have  specific  skin  tests  before 
atteinpiing  iliis  form  of  treaiaieiU.  Cunningham  has  had  good  results 
from  a  change  of  climate  and  believes  that  for  asthmatic  children 
residing  in  our  Atlantic  coast  cities  particularly,  tiie  removal  inland 
is  indicated  when  the  cause  seems  to  be  bacteiial. 

SensiiiMtum  m  EcMemoj^Fcx  and  Fisher,"  in  sixty  cases  of  eczema 
in  adults,  found  nineteen  giving  positive  reactimis.  0*Keefe  '*»  found 
that  35  per  cent,  of  131  bottie  fed  babies  and  older  children  showed 
sensitization  to  one  or  more  of  the  common  food  proteins.  In  tfie 
order  of  frequency  these  foods  are  egg,  milk,  potato,  wheat  and  oat. 
In  these  cases  also,  fat  or  carbohvilrntc  indiefestion  was  more  often 
found  than  would  be  the  case  in  an  uni>electt(l  group  of  children.  He 
suggests  that  these  forms  of  indigestion  make  protein  sensitization 
more  likely  to  occur  and  so  produce  eczema. 

In  forty-one  exdustvdy  breast  fed  baizes  having  eczema,  he  was 
surprised  to  find  that  more  than  60  per  cent,  showed  sensitization; 
40  per  cent,  of  these  being  sensitive  to  egg,  39  per  cent,  to  cow's  milk, 
5  per  cent,  to  oat,  and  about  2  per  cent,  to  wheat.  None  showed  a 
reaction  to  human  milk  protein.  The  conclusion  is  that  human  milk 
must  often  contain  foreipi  proteins  which  the  babies  may  absorb  in 
an  unhrc^ken  form,  thus  becoming  sensitized.  The  treatment  of  remov- 
ing such  positively  reacting  foods  from  the  mothers'  diets,  together 
with  external  remedies,  resulted  in  a  cure  in  seventeen  of  forty-one 
treated.  Whenever  milk  or  eggs  were  so  limited  or  omitted,  cod  liver 
oil  and  green  vegetables  were  especially  prescribed. 

In  bottle  fed  babies  those  sensitive  to  casein  were  fed  with  whey 
and  cream  mixtures.  Those  sensitive  to  lactalbumin  received  milk 
prepared  by  boiling  and  skimming  off  the  coagulated  material;  for 
those  sensitive  to  both  casein  and  lactalbumin,  the  formulae  were  pep- 
tonized or  were  restricted  to  the  minimum  in  protein.  In  nearly  20 
per  cent,  of  tlie  se\enty  case^  reported  in  the  first  of  these  two  papers 
there  was  evidence  of  heredity. 

Sidlick  and  Knovvles/''  using  the  intracutaneous  method  of  testing, 
found  that  of  twenty-five  children  with  eczema,  fifteen  gave  positive 
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reactions.  Of  these  fifteen,  six  were  dtfaer  cured  or  modi  unproved 
by  tiie  removal  of  the  reacdng  protems.  Of  twelve  cases  wnth  papular 
eczema,  nine  reacted  to  one  or  more  proteins  and  seven  of  these  patients 

were  either  cured  or  very  much  improved.  We  assume  that  external 
treatment  was  also  employed,  lingman  and  Wander "  found  skin 
reactions  in  78  per  cent,  ot  thirly-hix  cases  of  infantile  eczema  and  in 
every  instance  where  control  could  be  exercised  got  excellent  results 
from  the  indicated  treatment. 

Schloss/  in  fifty*three  cases  of  infantile  ecaema,  fotmd  forty  gi\  mg 
cutaneous  reactions,  thirty-four  to  egg  white  whidi  had  never  been 
eaten  but  which  nevertheless  produced  symptoms.  Thirty-six  gave 
reactions  to  cow*s  milk,  and  although  it  was  difHcult  to  omit  this  food 
at  this  9^  six  were  fed  on  an  artificial  milk  and,  by  the  tlie  improve^ 
ment  in  their  eczema,  confirmed  the  indicated  etiology  of  milk  protein. 
Schloss  feels  that  infantile  eczema  is  also  often  due  to  the  fat  or  sugar 
in  the  food. 

In  a  second  group  consisting  of  twenty-four  children  more  tlian 
16  months  of  age,  ten  gave  positive  reactions.  In  these  the  type  of 
eczema  was  rather  definite,  the  patients  showing  a  dry,  scaly  skin» 
with  weq>ing  areas  occurring  only  in  periods  of  marked  exacerbatiofi. 
The  distribution  in  these  cases  usually  included  the  hands,  forearms, 
bends  'Of  the  elbows,  and  the  popliteal  spaces.  Six  of  them  reacted 
to  so  many  proteins  that  therapeutic  confirmation  of  the  relation  of  any 
one  nf  them  was  impossihle.  The  remaining  four  were  greatly  improve4 
when  the  ])rotein  indicated  was  removed. 

Schl(»s'  t'lgiires  for  children  of  all  as^e^  would  show  65  j>er  cent, 
giving  positive  cutaneous  (scratch)  tests.  :5idiick  and  Knowles  tested 
tiihrty-five  diildren,  u^ing  the  tntracutaneous  method,  and  68  per  crat. 
reacted.  With  the  scratch  method  in  131  children  O'Keefe  had  only 
35  per  cent  positives. 

The  infantile  cases  of  Schloss  and  of  Engman  and  Wander  gave 
positive  reactions  in  about  77  per  cent,  of  eighty-nine  children. 
O'Keefe's  group  of  breast  fed  babies,  numbering  forty-one,  were  60 
per  cent,  positive.  .Allowing  for  O'Keefe's  unifornily  lower  results, 
it  would  appear  tliat  breast  fed  babies  may  give  positive  skin  tests  as 
often  as  tlie  l)ottle  fed. 

Si-tisithation  in  Other  Skin  Di.tenKrs. — i'  ligman  and  Wander,"  in 
ten  ca.ses  of  urticaria,  found  positi\e  skin  reactions  in  79  per  cent. 
Tti  chronic  gener.al  eczema  Mii^tint^iiislicd  from  infantile  eczema)  38 
{>cr  cent,  of  twenty-one  patients  gave  skin  reactions.  The  percentage 
of  reactions  was  almost  negligible  in  deven  cases  of  demiatids  herpeti- 
formis, six  of  erythema  multiforme,  four  Hchen  urtkarius,  two  of 
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panphqpus,  and  three  of  pmpura  hemorrlmgica.  Acne  vulgaris  was 
negative  in  eighteen  cases*  and  two  others*  which  were  slightly  positive, 

£d  not  respond  to  specific  treatment.  Schloss,'  in  sixty  children  witfi 
urticaria,  found  only  ten  giving  skin  reactions,  and  only  four  of  these 
were  helped  by  the  indicated  treatment.  The  same  negligible  results 
were  obtained  in  anginneuritic  edema  and  erythema  multiforme.  Three 
cases  of  acute  dermatitis  all  proved  to  he  due  to  p<illen> 

Spain,*®  investigating  the  nature  of  ivy  poisoning  nr  dermatitis 
venenata,  concludes  that  typical  vesicular  lesions  can  be  produced  by 
alcoholic  or  dUoroform  extracts  of  fresh  leaves  of  Toskodndran 
radicans  applied  to  the  skin  surface.  Such  lesions  could  not  be  prodticed 
by  die  intradermal  injection  of  the  extract,  thus  indicating  that  poison- 
in^  is  not  due  to  allergic  sensitization.  The  age  ir^dence  of  suscqiti- 
bility  to  this  irritant  is  indicated  by  the  fact  that  65  per  cent,  of  persons 
more  than  S  year^  old  are  susceptible,  whereas  no  reaction  could  be 
produced  in  eighteen  mtants. 

Allergy,  Siru)n  Disease  and  Dermatitis  I'cncnata.—Cocn''^  draws 
the  following  comparisons:  (a)  Serum  disease  differs  from  other 
forms  of  human  sensiti2ation  in  the  almost  constant  period  of  incuba- 
tion and  the  high  incidence  of  susceptibility.  (6)  Dermatitis  venenata 
differs  from  other  forms  of  human  hypersensitiveness  in  which  die 
skin  is  affected  by  the  constant  and  characteristic  nature  of  the  lesion, 
(c)  The  age  incidence  of  natural  allergies  increases  rapidly  in  tfie  early 
•age  periods  but  probably  does  not  greatly  exceed  10  per  cent  in  any 
period,  (d)  The  age  incidence  of  dermatitis  loenenata  increaS(tt  greatly 
from  childhood  to  adult  life  and  reachc!^  a  very  high  percentage — 
probably  90  per  cent  i  e)  The  age  incidence  of  serum  disease  seems 
not  to  change  during  life. 

Serum  Disease. — Gurd  and  Roberts  rei)ort  a  fatal  case  resulting 
from  the  injection  of  antitetanic  horse  serum.  Kraiis  et  al.,"'  and 
Krause  recommend  the  use  of  bovine  serum  instead  of  horse  serum 
as  a  vdude  for  diphtheria,  tetanus,  or  otfier  antitoxins,  on  the  ground 
that  it  is  less  liable  to  cause  serum  sickness. 

m 

Bouche  and  Huston,**  studying  the  reactions  in  man  to  from  0.5  to 
2  C.C.  of  horse  serum  subcntaneously,  conclude  that  both  the  local  and 
general  reactions  vary  in  different  persons.  There  is  usually  a  vascular 
or  sympathetic  reaction  at  first,  followed  by  a  trophic  or  autonomic 
reaction,  and  the  manifestations  of  the  two  phases  are  those  seen  in 
anaphylactic  shock. 

60.  Spain :  J.  Imtnanot.  7:179,  1922. 

61.  r.urd  and  Rnln-rts  :   Lancet  1:7()3,  1920. 

62.  Kraus  et  al. ;  Munchen.  mcd.  Wchnschr.  aS:1244,  1921. 
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64.  B<ittche  and  Heston:  Presse  mid.  li:8Dl,  1921. 


I 


Digitized  by  Google 


264     AMERICAS   JQURSAL  Of  DISEASES  OF  CHILDREN 

Davidson  *^  finds  that  the  fashes  of  serum  disease  differ  in  relative 
frequency  and  in  the  order  of  occurrence,  the  order  in  either  respect 
being  urticarial,  morbilliform  and  drdnate.   He  suggests  the  possibility 

of  a  distinct  mechanism  for  each.  The  most  important  symptoms 
accompanying  such  rashes  are  pyrexia,  joint  pains,  edema,  adenitis,  and 
increased  cardiac  dulness. 

Cowie  and  Cjireenthal found  that  nurniai  horse  serum  always 
protects  guinea-pigs  against  ledial  doses  of  diphtheria  toxin  if  injected 
in  sufficient  quantity  and  question  the  superior  value  of  serum  from 
immivuzed  horses. 

Lewis"  bdieves  that  the  rate  of  absorption  of  subcutaneously 
injected  serum  or  protein  solutions  is  so  slow  that  even  when  the  site 
of  the  injection  is  massaged  it  could  not  account  for  the  cases  of  sudden 
death  occasionally  reported.  By  intravenous  injection,  on  the  other 
hand,  animal  experiments  indicate  that  extremely  small  amounts  of 
antigenic  protein  will  bring  on  fatal  anaphylactic  spasms.  It  is  by 
the  accidental  entering  of  small  veins,  thorefore,  tiiat  Lewis  accounts 
for  these  fatalities  in  human  beii^.  Cook**  mentions  influences 
increasing  or  delaying  the  rate  of  absorption. 

MacRenzie  and  Leake,*'  in  studies  on  nineteen  patients  injected 
with  foreign  serum,  conclude  that  thdr  results  support  the  antigen* 
antibody  conception  of  serum  disease. 

lutcsfitial  Allergy. — The  surprising  results  of  skin  tests  in 
exclusivelv  hreast-ted  babies  reported  by  O'Keete.  60  per  cent,  of 
whom  showed  po.Niiive  ructions  to  proteins  other  than  those  of  human 
milk,  have  been  mentioned.  The  sensitizing  capacity  of  human  miUc 
thereby  suggested  is  also  pointed  out  by  Shannon.'*  In  this  report  the 
author  mentions  three  cases,  one  each  of  urticaria,  indigestion,  and 
papular  eczema,  all  being  in  nursing  babies.  In  each  case  he  \s  as  able 
to  demonstrate  b>  tlie  anaphylactic  reaction  that  egg  protein  had  passed 
into  the  mothers'  milk.  All  three  babies  were  relieved  of  symptoms 
after  \hc  mothers  had  omitted  egg  from  their  diets.  In  one  baby 
the  skin  test  for  egg  yolk  was  jwsitive 

Schloss  •*  presents  experiments  showing  iluu  the  ingestion  ot  toreigii 
protdn,  both  milk  and  egg.  b>  guinea-pigs  causes  the  development  of 
iimmune  reactions.  Furthermore,  Grulee  and  Bonar'*  examined  136 
specimens  of  urine  from  twenQr-five  infants  sdected  only  in  being  from 
1  to  13  days  old.  These  babies  differed  from  controls  in  that  they 
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recdvcd  egg  albumin  water  between  feedings  instead  of  plain  water. 
Of  the  twenty-five  test  cases,  eighteen  showed  a  positive  precipitin 
reaction  to  egg  white  in  their  urines  at  some  time  during  tiiese  thirteen 
days  of  life.  From  seventeen  control  babies,  forty-one  urines  gave  no 
positive  reactions.  These  results  indicate  that  the  intestinal  wall  of  the 
new-born  infant  from  the  fourth  to  the  tenth  day.  inclusive,  is  pernip- 
able  to  egff  white  in  quantities  bufticient  to  Ite  determined  by  the 
precipitin  reaction  in  the  nrine.  It  seems  Hkely  that  this  is  not  a 
peculiarity  ot  sj)w:ilic  cases  but  is  a  general  characteristic  of  this  |>eriod 
of  life  and  suggests  an  explanation  of  tiie  frequent  sendtization  to 
egg  and  other  foreign  proteins.  In  a  previous  paper/*  Grulee  had 
determined  tfiat  egg  albumin  is  usually  completely  broken  down  by  tiie 
digestive  processes  in  infants  and  children,  as  indicated  by  the  infre- 
quency  with  which  he  had  obtained  positive  precipitin  reactions  to  this 
substance  in  the  stools. 

Zubizarref:'.  believes  that  the  feeding  of  cow's  milk  to  babies 
sensitizes  them  occasionally  apainst  cow's  lymph  and  so  accounts  for 
the  cases  sometimes  seen  of  severe  disturbances  following  vaccination. 
Wells  and  Osborne  '*  isolated  four  ciicmically  distinct  prutcins  from 
cow's  milk  by  the  use  of  the  anaphylactic  reaction  in  guinea-pigs. 
These  are  casein,  bctalbumin*  lacto^^obulin,  and  an  alcohol  soluble 
protein.  Lactalbumin  and  serum  globulin  appear  to  be  chemically 
indistinct  and  produce  mutual  sensitisation  in  guinea-pigs. 

Duke mentions  six  cases  of  abdominal  pain  apparently  the  result 
of  food  allergy.  He  believes  that  food  allergy  is  observed  more  fre- 
quently in  persons  who  have  had  le-ions  of  the  gastro- intestinal  tract 
than  in  normal  persons.  Zubizarrcta  believes  that  if  food  is  not 
comiiletely  "homologize<r"  in  the  upper  intestinal  tract  it  is  likely  to 
produce  sensitization.  He  also  believes  that  eggs  are  more  easily 
digested  after  being  kept  for  a  white,  and  is  in  favor  of  extracts  of  the 
stomach  or  of  upper  intestinal  tissues  rich  in  the  ferments  of  digestion 
and  "homologisation"  or  of  peptone  or  of  beef  extract  given  in  0.5  gm. 
doses  one  half  hour  before  meals  as  an  anti-anaphylactic. 

Schloss'  states  that  the  usual  gastro-intestinal  disturbances  con- 
sist of  vomiting  and  diarrhea;  that  infants  showing  these  symptoms 
acutely,  together  with  urticaria  and  edema,  always  give  a  cutaneous 
reaction  to  cow's  milk  protein  and  their  symptoms  occur  after  the 
ingestion  of  very  small  amounts  of  milk.  In  another  t,'roui)  syini>ioms 
are  !e«s  acute  and  may  not  CK-cur  until  the  milk  has  been  taken  for 
several  days.   These  rarely  show  positive  reactions  to  cow's  milk,  but 

72  (.rulee:  Am.  J.  Di».  Child.  »slS  (July)  1920. 
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that  the  conditions  may,  nevertheless,  be  caused  by  protein  sensitiza- 
tion is  indicated  by  the  good  results  of  feeding  boiled  or  evaporated 
milk  and  by  the  fact  that  infants  suffering  frotii  identicil  symptoms 
may  show  positive  reactions  to  milk  protein.  Immunity  to  certain 
foods  can  be  developed  by  the  ingestion  of  graduated  doses.  In  twenty 
cases  of  cyclic  vomiting  he  found  only  two  giving  positive  skin  tests. 
Blackfan  believes  that  the  absolute  omission  of  offending  foods  may 
be  unnecessary,  since  some  patients  can  tolerate  them  in  small  quantities. 
A  high  temperature  is,  in  his  experience,  apt  to  prevent  these  disturb- 
ances. He  considers  desensitization  by  all  means  the  most  satisfactory 
method  of  procedure,  and  feels  that  in  young  infants  and  children  this  is 
best  done  by  mouth  rather  than  by  sulKUtaneous  injec'ion.  Cunning- 
ham leels  that  by  the  omission  of  these  foods  for  varying  periods 
sensitization  often  disappears  spontaneously,  and  for  this  reason 
recommends  postponing  artificial  measures  of  desensitixation  when 
possible  until  it  is  determined  after  two  or  three  months  that  this  will 
not  occur.  Park'*  mentions  an  interesting  case  of  food  allergy  result- 
ing in  the  spontaneous  disappearance  of  the  hypersensitive  condition. 

•  Other  Conditions  Due  to  Allergy. — Pagniez  and  Leutand  "  refer 
to  cases  of  coi'epsy  apparently  due  to  sensitization,  but  base  their 
diagnoses  on  the  observed  results  of  ingestion  of  or  contact  with  the 
proteins,  rather  than  on  the  results  of  skin  tests. 

Drug  Idwsytu  rasy. — Cooke  states  that  in  fifteen  cases  of  drug 
reactions  a  positive  history  of  family  hypersensitiveness  occurred  in 
twelve.  In  the  remaining  three  cases  the  evidences  of  sensitization 
were  multiple  and  included  such  conditions  as  asthma,  urticaria,  and 
hay-fever  occurring  in  the  same  individual.  Occasionally  with  the 
antipyr^ics  hyperpyrexia  occurs,  or  cardiac  collapse.  In  virtually  all 
cases  there  was  a  marked  eosino])hilia.  Acetylsalicylic  acid  reaction'^ 
were  tlic  most  frequently  encountered  by  thi>  author.  Symptoms  Ix  tyin 
in  from  fifteen  to  twenty  minutes  after  the  ingestion  of  10  grains  and 
may  last  from  eiglit  to  thirty-six  hours.  Positive  cutaneous  reasons 
do  not  occur  esraept  in  those  cases  giving  a  history  of  urticaria. 

Cooke  classes  the  types  of  drug  action  as  folbws:  (a)  Normal 
action — side  action  and  toxic  action,  (b)  Idiosyncrasic  action— either 
exaggerated  normal  or  exaggerated  side  action,  or  lessened  normal 
action  (tok-rance).    (c)  Allergic  action — abnormal. 

Labbe  and  Haguenau  report  a  case  of  antipyrin  sensitization, 
and  Pe.shkin     cites  one  of  ipecac  ichosyncrasy  with  asthma. 

TbTBlackfan:  Ana.  J.  M.  Sc.  160:341,  1920. 
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Lane  nports  three  cases  of  susceptibitity  to  procain  in  dentists, 
confirming  the  diagnosis  by  skin  tests,  and  suggests  the  possibility  of 
general  reactions  to  this  substance. 

Stuart  and  Maynaid  report  an  interesting  case  of  hypersensitive- 
ness  to  arsphenamin  following  an  exfoliative  derroatitis  which  gave 
a  marked  intracntaneous  skin  reaction.  They  examined  in  this  wny 
ten  other  cases  treated  with  arsphenamin  and  sixteen  controls.  No 
positive  skin  tests  were  found  among  the  controls.  Of  the  other  ten 
cases,  seven  gave  no  reaction.  Two  patients  gave  positive  reactions 
and  had  himbar  pain  beginning  four  days  after  an  injection  of  arsphen- 
amin and  lasting  four  weeks.  The  third  patient  exhibited  the  same 
lumbar  pain  following  the  last  nijeciion  but  gave  no  skin  reaction, 
possibly  because  the  most  recent  therapeutic  dose  had  been  given  as 
long  as  nine  months  previously. 

Nonspecific  Treatment. — Most  of  this  treatment  is  given  either  by 
mondi  or  intravenously.  Conunenting  on  the  use  of  intravenous  treat* 
ment,  Hanzltk  and  Karsner  **  studied  twenty-nine  agents  given  in  this 
way  and  concluded  that  they  weft  distinctly  harmful  in  varying  degrees. 
They  are,  therefore,  opposed  to  the  promiscuous  and  unwarranted 
giving  of  drugs  by  the  intravenous  method. 

Auld  **  has  written  several  reports  on  the  successful  treatment  of 
a<5thma  with  Witte's  peptone  given  intravenously.  Pagniez  and 
Vallery-Radot"  believe  that  "alimentary  anaphylaxis"  can  be  avoided 
by  the  preliminary  injection  of  peptone.  \''an  Leeuwen  and  Varekamp  "'^ 
tried  specific  skin  tests  hut  concluded  that  nonspecific  injections  f they 
use  tuberculin)  give  better  results.  Shulman  *"  reports  good  results 
in  the  treatment  of  sixty  cases  of  arthritis,  and  especially  arthritis  of 
gonorrlieal  origin,  by  the  injection  of  milk.  Saydcr  and  Ramirez," 
reporting  on  seventy  cases  of  chronic  arthritis,  conclude  that  such 
patients  as  have  not  been  rdieved  by  the  routine  treatment  with 
salicylates,  hot  packs,  baking,  and  massage,  are,  as  a  rule,  materially 
benefited  by  the  intravenous  administration  of  small  doses  of  foreign 
protein.  Such  benefit  is  almost  always  in  the  joints  of  the  upper 
eictremities.  Patients  prefer  secondary  proteoses  to  typhoid  bacilli 
because  they  seem  to  cause  less  discomfort.  The  effects  in  relieving 
pun  and  improving  motion  seem  equally  good. 
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Joltiain,**  ZttbizarKta/*  and  Nathan**  favor  treatment  by  pre- 
liminary ingestion  of  peptone  or  extracts  of  certain  of  the  digestive 
tissues  to  prevent  "alimentary  anaphylaxis." 

Danysz**  reports  further  successes  in  the  treatment  of  nonfebrile 

chronic  diseases  by  means  of  cultures  of  nonpatliogenic  intestinal 
inicrn-nrpfanisnis.  His  most  effective  prej)arations  seem  to  contain 
strains  oi  BiuUlus  coli.  B.  protcus.  streptococcus,  staj)hylococcus,  and 
enterococcus.  He  differs  the  proportions  for  psoriasis,  enteritis,  asthma, 
etc.  His  reports  may  be  compared  with  thoae  of  four  odier  authors 
already  quoted.  TumbuH,"  Larsen,  Faddock  and  Alexander***  Cboke 
and  Gottlieb.** 

8a  Joltrain:  R«11.  ct  mem.  Soc.  med.  d.  hop.  4e  P«ri»  41:556,  1821. 
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THE    AMOUNT    OF    BLOOD    TO    BE  TRAX.SFLSKD 
IN    ANEiMlA    OF    CHILDREN    (BLOOD  DOSAGE)* 

'  Tj.  KALBERTSIiCA.  UJD. 

HAAILBlf,  HOUAMD 

Rapidly  as  the  advance  in  blood  trans  fiisioti  has  taken  place,  and 
brilUaiit  as  the  results  have  been,  it  must  be  admitted  that  some  details 
have  been  more  or  less  neglected. 

A  study  of  the  literature  shows  that  one  of  the  simplest  questions 

still  remains  unanswered,  viz.,  the  exact  amount  of  blood  to  be  trans- 
fused. It  is  ver}  iiTi-  ortant  that  this  be  determined  in  every  case  as 
exactly  as  is  possible;  because  if  too  much  is  given,  danger  of  hyper- 
transfusion  becomes  imminent;  if  too  little  is  given,  the  result  will 
be  nil. 

Until  now  no  method  has  been  known  by  means  vi  which  one  could 
determine  beforeliand  how  much  blood  was  needed  to  cause  a  deliiiitc 
increase  in  the  number  of  red  blood  cells.  Nor  could  one  foretell  the 
degree  of  increase  after  the  transfusion  of  a  known  quantity  of  normal 
blood.  In  fact,  the  question  of  blood  dosage  is  a  very  vague  one.  While 
one  author  advocates  a  dose  for  infants  up  to  150  c.c,  another  says 
that  a  safe  limit  is  to  give  up  to  15  c.c,  for  each  pound  of  body  weight. 

It  is  evident  that  neither  can  be  right;  fcMT  it  is  clear  that  the  amount 
will  depend  on  more  factors  than  age  or  weight  alone.  In  the  first 
phcf.  the  state  of  the  patient's  blood  ha?  to  be  considered.  A  child 
with  800.0(30  red  blood  cells  will  tieed  more  blood  than  one  with 
2,800,000  cclU,  both  being  aiu  niic.  .Secondly,  the  weight  of  the  patient 
is  of  importance  ;  a  newly  born  infant  needs  less  blood  Uian  u  full  grown 
man.  Thirdly,  the  desired  result  is  a  factor — ^the  higher  the  blood 
counts  desired,  the  more  blood  is  needed.  Fourthly,  the  kind  of  anemia 
is  also  a  determining  factor  whether  the  blood  forming  organs  are 
impaired  functionally,  or  whether  the  spleen  and  other  blood  reservoirs 
are  h\  perfunctioning,  or  whether  there  is  an  hydremia,  or  an  oligemia. 

It  is  generally  known  that  after  transfusion  the  red  blood  cell  values 
usually  are  increased.  Tin  estigatm  s  who  have  studied  this  effect,  and 
who  have  tried  to  discover  a  constant  rule  in  the  changes  following  this 
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procedure,  always  were  discouraged  by  the  fact  that  in  certain  cases  the 
blood  count  showt  (1  the  same  values  after  transfusion  as  before,  or  were 

even  fmind  to  be  decreased.  Their  final  conclusion  was  that  the  counts 
dill  n(»t  show  any  constant  changes  (Huck^).  I  wish  tn  emphri'^ize 
that  ill  neat  ly  all  these  cases  the  pcitient  suffered  from  a  >-erit>vi>  di^ea^i- 
of  the  bltjod  forming  organs  (often  there  existed  perniciuuj»  aueiuia) 
which  distorted  the  results.  In  other  cases  in  which  this  abnormal  con- 
dition was  not  present,  there  can  be  found  a  constant  change.  I  hope  to 
prove  in  this  paper  that  the  change  in  the  Mood  count  is,  in  the  main, 
parallel  with  (1)  the  body  weight  of  the  patient,  and  (2)  the  amount 
•  of  blood  transfused. 

My  interest  in  the  question  of  blood  dosage  arose  from  observations 
made  on  two  little  patient^  with  anemia  that  were  transfused  at  Leiden 
in  1919,  and  who  recei\(<l  the  ^■.\mv  amount  oi  blood  (5(X)  c.c).  One 
of  tliem,  a  hoy,  aged  4  years,  weighing  13.75  kg.,  showed  after  trans- 
fusion of  500  c.c.  an  increase  in  the  number  of  red  blood  cells  from 
1  million  to  3.3  millions — an  increase  of  2.3  millions.  The  red  blood  cells 
of  the  other  boy,  aged  2^  years,  weighing  11.5  kg.,  rose  from  2.2  to 
4.7  millions— an  increase  of  2.5  millions.  These  two  boys,  of  nearly  the 
same  weight,  showed  after  transfusion  of  an  equal  amount  of  blood 
a  nearly  equal  rise  in  the  number  of  red  blood  cells — the  larger  boy 
showing  the  smaller  rise. 

I  received  the  impression  that  in  these  eases  the  two  hlnods  had 
been  mixed,  just  as  though  they  had  been  mixed  in  a  vessel  outside  the 
body,  with  the  restriction  that  the  volume  after  the  procedure  was 
reduced  to  the  volume  of  the  patient's  blood  before.  1  believe  that  the 
mechanism  was  as  follows:  After  the  blood  of  the  donor  has  entered 
tiie  patient's  vessels,  a  dilatation  of  these  vessels  takes  place  and  the 
two  bloods  are  mixed.  Within  from  twenty- four  to  forty-eight  hours 
the  vessels  t  back  their  ori;[^tna]  volume,  and  the  blood  bulk  is  retlucefl 
to  the  volume  pre-eiit  he  fore  the  transfusion,  the  surplus  disappearing. 
In  this  volume  now  i.s  cireulatin?  the  sum  ot  the  recipient's  corpuscles 
plus  the  corpuscles  from  the  donor. 

How  many  corpuscles  has  the  patient  now?  To  answer  this  ques- 
tion it  is  necessary  to  estimate  the  blood  volume  of  the  patient.  We 
know  that  the  number  varies  considerably,  even  in  the  same  patient,  and 
therefore,  it  cannot  be  determined  with  gteat  accuracy.  I  believe  it  is 
possible  to  base  an  estimation  on  a  figure  a|)proximating  one  thirteenth 
of  the  body  weight  (7  per  cent.)  of  the  patient.  This  keeps  the  average 
between  the  fii^nrcs  of  Haidane  and  Smith*  (1/20)  and  Lucas  and 
Dearing '  (14.7  per  cent.  =  1/7). 

1.  Huck:  Johns  Hopkins  Hosp.  Bull.  SO: 63.  1919. 

2.  HaMaru-  and  Smith:  J.  Physiol.  25:.lin,  IW). 

3.  Lucas  and  Dearing:  Am.  J.  Dis.  Child.  21:%  (Jan.)  1921. 
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My  argument  at  iirst  was  as  follows :  Sopposti^  that  a  child  weigh- 
ing 13  kg.  (containing  1  kg.  of  blood)  needs  to  have  the  niimber  of 

1(1  blood  cells  raised  from  1  million  to  3  millions.  This  could  be  done 
by  giving  the  number  of  rt'd  blood  cells  present  in  1  kg.  of  blood  with 
2  millions  of  red  blood  cells,  which  equals  0.4  kg.  of  normal  blood. 

We  have  to  transfu-^e  0.4  liter,  or  4fX)  c.c.  .As  such  calculations  proved 
to  work  out  correctly.  1  lunnulatcd  the  proi»lcin  as  follows  :  How  much 
of  normal  blood  do  we  need  for  each  kilogram  tJl  body  weight  to  make 
the  number  of  red  blood  cells  increa.^e  om  million? 

CoNCUUBifCK  Brwcbn  Ossnnno  Rise  of  Reo  Bumd  Cbus  and 

Theoretical  Rise  m  Twenty  Transfusions 


Xi.  of 
Case 


Uingooils 


1  Arifinla.  hypoplastir  1 

2  -AtK'tiiln.  m-rondary... . 

3  Voii  .InV«ch  (^vphilll) 

4  Vun  .lak-ii  h  ( '«»>p!<l«>... 

5  Aiit'iiiiu,  M'cuadary.... 
•  AnraiiB.  8rcoadaiy».. 

7      Von  Jakfch  

8*     Von  Jaksch  

0  Anpmla.  iecondary.... 

10*  Ant-nila.  M>ron<1ar7.... 

11  Aneinla,  secondary.... 

12  Atioinla,  j<«>cf»n<larjr... . 

11     ,  Vciii  .Ink -ell  

1#       Vun  Jaksch  

]i     Voo  jRkacb  

16  '  Anemia.  Mcoiidai7».< 

17  '  Aneinla.  !<i>oon«larjr.... 
It  ■  Anciula.  Mcondary.... 
10  AnaisiB,  MODiidary.... 
n  AiiciiilR,wcoiKiaiT.... 
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*  Second  transluniou  In  tame  patient. 

Considering  that  each  kilogram  of  a  child  contains  1/13  kilogram 
of  blood,  and  SUpfiosing  that  normal  blood  contains  5  million  red  blood 
corpuscles,  it  is  evident  that  this  quantity  will  be  1  5  X  1/13  X  1,000 
c.c.  or  15  c.c.  [)er  kiloi^r.itii.  Thus  we  conu'  to  tiie  thesis:  In  cases  of 
simple  anemia  in  which  we  wish  to  make  ihc  red  liloo<l  c('!l>  incrca'-e 
1,000,000,  we  have  to  transfuse  15  c.c.  per  kilogram  <»l  body  weight. 

To  prove  tiiis,  I  have  put  together  in  a  table  the  blood  counts  of  all 
patients  who  were  transfused  at  the  Leiden  pediatric  clinic  and  have 
compared  the  rise  of  their  red  blood  cells  with  the  theoretical  rise. 
Beginning  with  about  case  6  I  have  even  used  my  method  to  fix  the 
amount  of  blood  to  be  transfused,  and  with  rather  good  results. 

It  is  obvious  from  this  tabk  tli.it  in  most  cases  iIk  number  of  red 
bloo<i  corpuscles  nearly  approaclieii  the  estimated  number.  In  only 
three  cases  was  there  any  great  difference. 
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In  Case  4  the  blood  counts  were  too  low,  which  may  have  been 
caused  by  the  blood  destruction  that  resulted  from  the  septic  process 
(paticiu  died,  spleen  was  j^rcatly  enlar^'ed).  In  Case  6  the  blood  counts 
were  loo  high  (hydremia?).  In  Case  8  the  blood  counts  were  too  Imv. 
This  patient  had  an  enlarged  spleen,  and  possibly  the  dose  of  blood 
transfused  had  not  rightly  been  conimitted,  as  there  had  been  trouble 
in  this  transfusion. 

In  all  other  cases  the  difference  was  less  than  25  per  cent.  In 
thirteen  cases  it  was  even  less  dian  0.3  million. 

It  ^ipears  to  me  that  the  method  may  be  of  practical  value  for  those 
who  are  employing  blood  transfusion  as  a  therapeutic  agent  in  cases 
of  chronic  anemia.  In  acnte  hemorrhages  it  is  not  necessary  to  make 
an  estimation  by  this  method,  because  the  blood  findings  in  these  cases 
are  without  ^eat  value.  Small  difkrences  always  will  be  seen,  as  the 
normal  blood  count  varies  within  fairly  wide  limits,  i  oo  low  a  count 
may  be  due  to  an  abnocmal  condition  of  the  bone  marrow,  or  an 
enlarged  spleen  and  liver,  when  tiie  blood  corpuscles  are  prevented  from 
entering  ttit  drculatton»  or  to  a  rapid  destruction  in  these  organs  of  the 
introduced  blood. 

Too  high  counts  possibly  may  be  caused  by  a  watery  condition  of 
the  blood  of  the  recipient  (hydremia)  in  combination  with  bad  vaso- 
tonus,  the  normal  tonus  returning  *  after  tran<;fusion.  which  gives 
concentration  of  the  blood  and  relative  rise  ot  red  corpuscles. 

It  is  obvious  -that  pernicious  anemia  will  give  capricious  results,  as 
all  these  conditions  may  be  present. 

In  adults  the  method  may  serve  as  a  guide.  A  person  weiglung 
about  70  kg.  needs  70  X  15  =  1  liter  of  blood  to  make  his  red  blood 
cells  increase  one  million. 


In  cases  of  simple  anemia,  there  exists  a  correlation  between  the 
amount  of  blood  transfused,  the  body  weight  and  the  rise  of  red  blood 

cells.  A  rhe  of  one  million  correspond*:  with  an  amount  of  15  c.c.  of 
blood  per  kg.  of  body  weight.  Tliis  gives  a  method  to  estimate  before- 
hand the  amount  of  blood  to  be  transfused,  as  shown  in  twenty  cases 
from  the  Leiden  pediatric  clinic. 


COirCLUSION 


THE  DIAGNOSIS  AND  TREATMENT  OF  INTRACRANIAL 
HEMORRHAGE   IN   THE  NEW-BORN 


A  UPOKT  OF  roUKTXEN  nSATED  CASES* 


DONALD  MUNRO.  M.D.,  a.nu  RiCHAKD  S.  EUSTIS,  M.D. 

BOSTON 

A  review  of  tfie  literature  published  on  this  subject  within  the  last 
ten  years  leaves  us  with  the  impression  that  considerable  confusion 
still  exists  as  to  the  ctiolojijy  and  diagnosis  of  this  condition,  while  the 
treatment  afi\noatcd  a})|)cars  to  be  of  rather  a  hit  or  miss  type  for  the 
most  part.  We  are,  therefore,  suggesting  an  etiologic  classification, 
together  with  methods  of  diagnosis  and  treatment  whidi  have  so  far 
proved  adequate  in  our  hands.  This  is  based  on  a  series  of  fourteen 
treated  cases,  five  of  which  ended  in  deaUi.  Necropsies  performed 
in  three  of  these  fatal  cases  demonstrated  tiiat  in  these  particular  cases 
any  treafment  would  have  been  unavailing.  One  other  patient  died  of 
detinitc  hemorrhagic  disease  with  symptom*?  of  complicating  hemor- 
rhages in  other  organs,  and  the  tifth  i)atient  died  one  month  after  an 
operation  which  gave  complete  relict  of  symptoms  fur  two  weeks. 

It  is  now  universally  admitted  that  intracranial  hemorrhage  in  the 
new-bom  is  a  very  common  condition,  that  the  resultant  mortality  is 
high,  and  tfiat  the  resultant  morbidity  is  probably  as  high  and  certainty 
is  of  more  importance.  Hedren,*  in  an  article  abstracted  by  Frazier, 
found  that  intracranial  hemorrhage  occurred  in  9.28  per  cent,  of  700 
itn'ant  cadavers  examined  by  him.  Sdiunian  ^  state?  that  from  2  to  13  per 
cent,  of  all  postmortems  on  the  new-born  show  intracranial  hemorrhage. 
Schoti  places  the  mortality  from  this  cause  following  asphyxia  in  the 
neighboriiood  of  30  per  cent.,  and  Deluca*  found  varying  degrees  of 
intracranial  hemorrhage  in  36  per  cent,  of  554  infant  cadavers  examined 
since  190?.  Warwick,*  in  a  recent  paper  whidi  was  the  report  of  a 

*  Received  for  ^btication.  July  7,  1922. 

*Read  at  the  meeting  of  die  Camhridge  Medical  Improvement  Society, 
March  27.  1922 

*  The  majority  of  the  cases  outlined  in  this  paper  have  been  seen  by  either 
one  or  both  of  us  at  tiie  Boston  Lying-in  Hospital. 

1.  Hedrcn,  G. :  Intracranial  Hemorrhage  in  the  Newly-Bom,  Svcnska 
Lak.-Sall.sk.  Handl.  44:53,  1918;  abstr.  in  Progr.  Med.  1:51,  1919,  and  Am. 
J.  Dis.  aild.  Itt290  (Sept)  1919. 

2.  Shuman,  T  \V. :  Intracranial  Hemorrhage  in  the  Infant,  \vi(!i  Histoiy 
and  Necropsy  and  Report  of  a  Case,  J.  A.  M.  A.  63:170  (Nov.  14)  1914. 

3.  Schott:  Mortality  of  the  Xew-Born  Arising  in  Labor,  Arch.  f.  GynSk. 
Il316,  1920;  abstr.  in  Progr  ^rH.  3:79.  1021. 

4.  Deluca,  F.  A.:  Jaundice  in  the  New-Bnrn.  Scniaua  nicd.  28:4S,  1921; 
abstr.,  J.  A.  M.  A.  78:766  (March  10)  1922. 

5.  Warwick,  :  Xecropsy  Findings  in  New-Born  Infants,  Am.  J.  Dis. 
Child,  21:448  (May>  1921. 
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Study  of  200  necropsies  on  infants  dead  within  the  first  weelc  of  tile, 
gives  the  incidence  of  cerebral  hemorrhage  as  from  43  to  50  per  cent. 

Appmximately  two-fifths  of  these  cases  were  (U  finitely  due  to  hemor- 
rhagic disease.  The  figures  fjiven  by  Hedren  and  Schuman  are  j)r()bah1y 
l<»w.  and  it  is  safe  to  say  that  in  from  35  to  40  per  cent,  of  all  infants 
dying  within  ihe  first  seven  days  of  liit%  tlie  cause  of  death  will  be 
found  to  be  an  intracranial  hemorrhage. 

Morbidity  statistics  are  more  difficult  to  compile,  but  every  pedi- 
atrician will  bear  witness  to  the  frequency  of  Little's  disease  or  cerebral 
spastic  paralysis  in  tfteir  clinics,  and  it  is  probable  that  at  least  one  third 
of  all  such  cases  may  definitely  be  traced  lo  a  birth  hemorrhage  within 
the  skull. 

The  fliai^nosis  and  treatment  i)f  intracranial  ht'innrrha^'i'  in  the 
new  born  dejxnuis  on  two  main  factors:  first,  the  etiology  of  the  hemor- 
rhage, and  secondly,  the  recognition  of  the  fact  that  the  production  of 
symptoms  in  these  cases  is  chiefly  due  to  the  increase  tn  intracranial 
pressure  produced  by  the  presence  of  the  hemorrhage,  and  not  to  the 
hemorrhage  itself. 

Before  considering  this  aspect  of  this  condition,  we  wish  to  empha- 
size certain  anatomic  nnd  phv'^iologic  peculiarities  of  the  ncw-bom 
which  we  believe  are  not  appreciated  as  they  should  be. 

CEKEBRAL   ANATOMY  OP  THE  NEW-BORN 

Certain  variations  from  the  adult  anatomy  of  the  skull  and  brain 
are  seen  in  new-bom  infants  whidt  are  sufficiently  important  in  their 
relations  to  the  diagnosis  and  treatment  of  intracranial  hemorrhage  in 

these  patients  to  warrant  repetition  and  iMni>hasis  here.  Brindcavi "  and 
Others  have  referred  to  the  important  fact  that  the  cerebral  veins  which 
join  and  enjpty  their  contents  into  the  sinuse-;  are  many  in  number. 
Partly  nwin^  to  their  thin  wall*^.  hnt  probably  chii-lly  owinij  to  tlic  tac  t 
that  tlicir  terminal  segments  are  frte  and  unsupported  for  a  measurable 
distamc  after  leaving  the  pia  and  beiore  entering  the  sinus,  these  veins 
are  extremely  prone  to  rupture.  They  are  most  numerous  and  probably 
most  important  in  the  frontal  and  parietal  r^ons.  They  are  grouped 
in  the  immediate  vicinity  of  all  the  sutures,  particularly  the  fronto- 
parietal and  the  sagittal. 

The  diploe*  does  not  appear  until  the  second  year.  Browning* 
has  shown  that  the  jiacchionian  bodies  are  absent  at  birth  and  are  a 
matter  of  postnatal  develo|)ment,  probably  not  completed  until  the 
twentieth  year,  or  thereabouts. 

6.  Brtndeaii.  A.:  On  Trephining  in  the  Ncw-Bom,  Arch.  mens,  d'ohst.  et 

dc  i^vticc.  Paris  10:103,  1918. 

7.  Piersol:  Anatomy  1:231,  1907. 

8.  Browning,  W.:  The  Anatomical  Cause  of  the  Frequency  of  Hydro- 
cephalus in  Childhood,  Med.  Rec.  8f  :9S9.  1916. 
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The  middte  meningeal  artery  usually  runs  straight  up  the  squamo- 
sphenoidal  suture  instead  of  backward,  and  divides  into  three  branches 
rather  than  two  only.  The  rolandic  area  lies  adjacent  to  and  immedi- 
ately posterior  to  (he  coronal  suture  and  rnn*?  panilUl  witli  it.  The 
font.ine1«:,  contrnrv  tn  what  appears  to  Ik-  tlic  conunon  oj)imon,  are 
covered  with  twu  uiain  layers  only ,  the  ^kin  and  >uptrficial  fascia,  and 
the  membranous  interosseous  layer  of  tissue  whicii  consists  of  fused 
periosteum  and  dura,  it  being  impossible  to  separate  the  two. 

THE   CBRBBROSPINAL  FLUID   IN   THE  NEW-BOKN 

Frazier,*  in  1915,  reviewed  what  was  known  at  that  time  in  regard 
to  die  phjrsaology  of  the  cerebrospinal  fluid.  Since  then  Dandy  and 
others,  workinsf  with  experimental  anim.iU  and  li\ rlrocephalic  children, 
have  cunlirnifd  the  previous  wftrk.  so  that  now  our  knowledge  ot  the 
secretion,  location,  ahsorptioii  and  pro.^ure  of  the  cerebrospinal  fluid 
rests  on  a  firm  foundation.  The  cerebrospinal  fluid  is  secreted  in  the 
four  ventricles  by  the  choroid  plexus,  is  distributed  throughout  the 
entire  subaradinotd  space,  both  signal  and  cerebral,  and  is  absorbed 
therefrom  into  the  cerebral  venous  sinuses  at  a  pressure  normally  equal 
to  that  within  the  sinuses.  In  adults  the  absorption  takes  place  in  part, 
nt  least,  hy  way  of  the  pacHiinnian  bodies.  As  has  been  pointed  out 
in  the  ])re\i<>ns  'section,  the  pacchionian  Ix'dies  are  absent  at  birth  and 
It  is,  iherefurc.  fair  to  assume  that  the  possible  avenues  of  escape  for 
the  cerebrospinal  fluid  from  the  subarachnoid  space  into  the  cerebral 
venous  circulation  are  considerably  diminished.  This  absorption  in 
adults  takes  place  at  a  normal  pressure  of  from  8  to  10  mm.  mercury 
which  is  equal  to  the  pressure  in  the  cerebral  venous  circulation.  In 
new-bom  infants  this  pressure  is  somewhat  lower,  probably  between 
5  and  8  mm.  mercury,  ahhough  it  has  been  jjlared  as  low  as  from  2  to 
5  mm.  bv  .*-^idbur\-."  t/ertainlv,  a  rcrehrnN|)iiial  tluid  prcssiire  of  10  mm. 
mercury  or  o\t;r  in  tlie  iie\v-l»i irti  tint  ti< irni,-il.  Thii  jiressure  varies 
dircctiy  with  and  is  dejiendcni  on  the  cerebral  venous  j)ressure.  A  ri.se 
in  venous  pressure  will  cause  an  immediate  and  compensatory  rise  in 
cerebrospinal  fluid  pressure  due  to  a  decrease  in  the  amount  of  oerebro* 
spinal  fluid  absorbed  into  the  venous  circulation.  This  results  in  an 
actual  increase  of  fluid  within  the  subarachnoid  space  and  ventricles. 
This  increased  intracranial  pressure  has  been  shown  by  one  of  us'* 

9.  Frazier,  C.  H. :  The  Cerebrospinal  Fluid  and  Its  Kclutiun  to  Intracrauial 
Lesions.  ProRr.  Med.  1:2,  191 S. 

10.  Dandy,  W.  E. :   Experimental  Hydrnrei  h.ilus,  Ann   Sitrsr.  70:12'>,  W^. 

11.  Sidbury,  J.  B. :  The  Importance  of  Lumbar  Puncture  in  Intracranial 
HonorrhaKe  of  the  New-Bom.  Report  of  Case,  with  Recovery,  Arch.  Pedtat. 

12.  Munro,  D. :  Indications  for  Operation  in  the  Treatment  of  Injuries 
Involving  the  Brain,  Boston  M.  ft  S.  J.  1M:342  (March  11)  1922. 
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to  be  the  basic  factor  in  the  production  of  symptoms  following  injury 
to  the  brain  in  adults.  A  similar  train  of  events  occurs  in  the  neW'bom* 

REFLEXES    IN    THE  NEVV-RORN 

Chanf^cs  in  the  rcHcx  aclivity  in  the  new-born,  as  exemplified  by  the 
changes  in  ihe  classical  deep  reflexes,  are  I'rcquently  mentioned  in  the 
literature  as  diagnostic  aides  in  cerebral  evaluation  of  localization.  It 
has  been  our  esqperience  tiiat  very  litde  of  value,  other  than  as  con- 
firmatory  evidence,  can  be  obtained  by  noting  the  presence  or  absence 
of  the  classical  deq>  reflexes  in  these  new-bom  infants.  Burr,^  who 
worked  with  sixty-nine  normal  infants  varying  in  age  from  1  hour  or 
less  to  90  days — forty-two  of  them  being  7  days  or  less  in  age— offers 
us  abutidnnt  support  for  our  observation.  Hp  found  that  the  deep  and 
stTpcrficial  reHcxe^  may  he  present  at  birth  but  that  their  al)sence  does 
nut  indicate  di.sca,sc.  Among  these  reflexes  he  included  the  following: 
knee,  achilles,  chin,  plantar  and  abdominal.  Of  these  the  plantar  was 
the  most  variable. 

ETIOLOGY    OF    INTRACRANIAL  HE.MORRHAGE 

Tliese  anatomic  and  physiologic  peculiarities  of  the  new-bom,  we 
believe,  bear  an  important  relation  t<'  the  condition  under  discussion. 
A  proper  appreciation  of  them  does  much  to  explain  the  etiolog)'  and 
even  more  to  clear  up  diagnostic  difficulties,  thus  allowing  us  to 
formulate  a  reasonable  method  ot  treatment  for  this  type  of  case. 

Various  etiologic  classifications  have  been  proposed  in  the  past  ten 
years  for  tius  disease.  Up  to  Warwick's^'  proposed  dassificatitm, 
which,  by  the  way,  appears  to  have  escaped  the  notice  of  most  authors 
who  wrote  on  tfits  subject  following  the  publication  of  her  paper,  die 
favorite  choice  was  a  classification  dependent  on  the  location  of  the 
hemorrhage.  That  is,  the  cases  were  classified  as  cither  pretentoriai 
or  subtentorial.  This  was  recognized  to  be  not  entirely  satisfactoni', 
since  very  many  of  these  cases  coming  to  necropsy  showed  hemorrha!::^c 
in  hcth  localities.  This  classification  also  ignored  the  ca>es  which  show 
at  the  pixstnioricm  multiple  petechial  intraconical  hemorrhages,  and 
hemorrhages  about  the  basal  ganglia  and  in  the  pons  and  medulla." 
Warwick,  apparently,  also  considered  the  classification  according  to 
location  unsatisfactory,  chiefly,  however,  because  by  this  method  hemor- 
rhagic disease  as  a  cause  of  intracranial  hemorrhs^  was  not  recog* 

IJ.  Burr.  C  W.:  Reflexes  in  Early  Infancy,  Am.  J.  Di$.  Child.  21:529 
(June)  1921. 

14.  Warwick,  M.:  Cerebral  Hemorrhage  of  the  New-Bom,  Am.  J.  M.  Sc. 
158:95.  1919. 

15.  Schwartz,  P.:  Biith  Hemorrhages  in  Newly-Bom.  Ztsdir.  f.  Kinderfa. 
M:102  (April)  1921. 
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nixed.  Green  and  Swift/*  Scfaloss  and  Comiskey,"  Soresi,^*  and 
Schloss.**  aU  mention  the  possibili^  of  a  cause  and  effect  rdation 
between  these  two  but  lay  no  stress  on  it.  W^arwick  for  the  first  time 
proposed  that  intracranial  hemorrhage  be  divided  into  three  groups  in 
such  a  way  as  to  include  this  important  condition  as  follows :  (  \ )  trau- 
niaiic  from  mouMing  i>f  the  head;  (2)  ca'ses  of  hemorrhage  due  to 
congestion  or  stasis  with  rupture  of  veinh,  and  (3)  cases  of  hemorrhage 
due  to  a  diseased  condition  of  the  fetus,  including  in  this  group  hemor- 
rhagic disease  and  prematurity. 

We  believe  this  to  be  an  essentially  correct  method  of  grouping 
these  cases  from  an  etiologic  poiitt  of  view,  but  feel  that  asphyxia 
as  a  cause  for  cnntjestiort  and  stasis  witli  rupture  of  cerebral  veins  is 
sutticienily  important  to  demand  consideration.  There  is.  to  be  svire, 
little,  if  any,  direct  evidence  tbat  an  abnormal  increase  in  the  carlion 
dioxid  content  of  the  blood  will  cause  venous  congestion,  and  as  tar  as 
we  know  no  evidence  to  show  tiiat  clinically  asphyxiated  babies  show 
this  Mood  picture  at  birth.  It  is,  therefore,  incorrect  to  speak  of  any 
new-born  biiby  as  being  asphyxiated  from  the  strictly  scientific  point 
of  view.  Nevertheless,  obstetririms  recognize  a  dinicai  type  of 
asph^'xia  which  exists  at.  or  liefure.  liirih  to  a  varying  degree.  During 
labor  a  sudden  change  in  fetal  heart  rate  wliich  is  constant,  the  cessa- 
tion of  pulsation  in  the  umbilical  cord,  and  the  coming  away  of 
meconium  are  considered  sufficient  evidence  to  justify  tlie  diagnosis  of 
fetal  asphyxia  and  call  for  more  or  less  radical  measures  up  to  immedi- 
ate delivery  for  the  correction  of  the  condition.  At  birth,  diiucally 
asphyxiated  babies  are  cyanotic,  do  not  start  breathing  well,  or  cry, 
and  require  treatment  which  is  directed  toward  the  artificial  stimula- 
tion of  respiration.  Once  respiration  is  started,  the  color  returns  to 
normal,  the  baby  regains  its  muscular  tone,  and  in  the  majority  of  cases 
remains  a  normal  baby.  It  has  also  been  repeatedly  observed  that  tlu-se 
clinically  asphyxiated  babies,  when  they  die.  die  from  re.^piraiory 
failure,  the  heart  continuing  to  beat  for  some  time  after  the  respiratory 
center  has  definitely  ceased  to  function,  and  after  it  will  no  longer 
react  to  artificial  stimulation.  Until  this  clinical  evidence  can  be  dis- 
proved by  chemical  studies  of  the  blood  of  the  new-bom  infant,  there* 
fore,  we  must  consider  the  baby  exhibiting  tiie  above  symptoms  as 
asphyxiated. 

16.  Green,  R.  M..  and  Swift.  J.  B.,  Jr.:  Hemorrhagic  Disease  ot  the  New- 
Bom.  Boston  M.  &  S.  J.  1M:454.  1911. 

17.  Sch1ns<!,  n.  ^f  ,  .ini!  rnmrni^key.  J.  J.:  Spontaneous  Hcmorrhagr  in  the 
New-Born,  with  a  F^cpurt  of  Xan  (  Krs.  Am.  J.  Dis.  Child.  1:276  (April)  1911. 

18.  Soresi,  A,  L.:  Hemorrhag  r  (  ..nd  t ions  in  Children;  Pathology;  Eti- 
ologj-;  Treatment,  Arch.  Pediat.  S0:225.  1V13. 

19.  Schioss,  O.  M. :  Etiolog>'  of  Hemorrhage  in  the  New-Born.  Arch.  Pediat. 
8t:276,  1913. 
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Is  this  dinical  asphyxia  rdated  to  coqgestion  and  stasis  in  the 
cerebral  veins?    Evidence  sufficient  to  warrant  a  definite  answer  to 

this  question  is  also  lacking.  There  are,  however,  certain  suggestive 
cHnical  ohscr\ation«;.  A  condition  of  peripheral  venous  conge^itinn  is 
jircsenr  in  all  of  these  babies  as  borne  i>iit  by  the  cyanosis.  I'ressure 
iroiii  one  cause  or  another  on  the  umbibcal  curd,  suOicient  to  interrupt 
eitlier  partially  or  completely  the  circulation  therein,  lias  long  been 
recognized  by  obstetridans  as  a  definite  cause  for  fetal  asphyxia 
accompanied  by  the  symptoms  enumerated  above. 

Necropsies  performed  on  babies  dead  of  asphyxia  show  petechial 
hemorrhages  and  congestion  of  abdominal  and  thoracic  organs.-"  This 
picture  has  been  thought  to  Ije  due  to  hemorrliagic  disease  but  no 
evidence  tn  sui)p()rt  this  view  has  been  advanced,  and  in  the  face  of 
analogous  pathologic  lindiiigs  in  adults  dead  of  sutlocation,  this  latter 
hypothesis  is  open  to  question.  Doazan,'^  in  1913,  pointed  out  the 
rehtionship  between  asphyxia  and  intracranial  hemorrhage  and  Man* 
ton  mentions  the  findings  of  punctate  subcortical  hemorrhages  at  a 
necropsy  on  a  patient  dead  of  sufr(  native  asphyxia  and  quotes  some 
figures  to  show  that  children  asj  hyxiated  at  birth  show  a  higher  per- 
centage of  abnormal  nervons  (Icvelopnient  in  later  life.  Bailey*'  also 
mentions  it  as  a  caii'^e  of  licmmrliaj^e,  a•^  doei  Strachauer**  but  it 
remained  for  Schwartz  *"  to  put  ii  un  a  detiniie  basis,  as  the  result  of 
careful  microscopic  examination  of  the  brains  of  thirty  infants  with 
histories  of  asphyxia.  These  showed,  in  the  early  cases,  punctate 
hemorrha^  all  through  the  brain,  and  in  later  cases  softening  in 
localized  areas.  Schott*  also  publishes  some  interesting  statistics  on 
the  morbidity  relations  of  asphyxia  and  idiocy,  epilepsy  and  the  like. 

As  shown  alwive,  these  asphyxiated  babies  die  of  respiratory  paraly- 
sis. A  further  analysis  of  thi';  picture  reveak  a  close  similarity  to 
the  condition  seen  in  persons  dying  from  what  i>  recognized  as 
mcdulhiry  edema.  This  is  most  commonly  seen  as  the  terminal  stage 
of  the  sequence  of  events  brought  on  by  a  severe  itijviry  to  the  brain  tn 
adults.  The  primary  stage  in  diis  adtdt  condition  is  congestion  and 
stasis  of  the  cerebral  venous  circulation."  Cerebral  venous  ]>rcssure  and 
cerebrospinal  pressure  increase  synchronously,  a  rise  in  the  first  caus- 
ing an  immediate  and  relatively  equal  rise  in  the  second.'^' "  Excessive 

20.  Ehrenfest,  H.:  Birth  Tnjuries  of  the  Child.  D.  Appleton  k  Co..  1922. 

21.  Do;i;'aii.  J.:  Ft i< .In^ric.  syni|.toins  rt  traitement  chirufgical  deS  hiinor* 
ragie  meningdcs  du  nouvcau-nc.  Arch.  gax.  dc  chtr.,  Par.  9:10.  1913^ 

22.  ICvnton,  W.  P.:  Asphyxia  Neonatoram  and  Its  Sequelae,  New  York 
State  J.  M.  14:302.  1914. 

23.  Bailey»  H. :  Cranial  and  Intracranial  Birth  Injuries,  Am.  J.  Obst  & 
Gynec  ltS2  (Oct.)  1920. 

24.  Sfrarhnnrr.  A.  C. :  T!k-  Surtrical  Treatment  of  Cerebral  Hemorrhage  m 
the  New-Born,  Minnesota  Med.  »:577.  1920. 

25.  Keen's  Surgery  ft  190  et  seq.  Philadelphia,  W.  B.  Saunders  Company. 
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cerebrospinal  hypertension  causes  deatii  from  resptratoiy  paralysis  due 

to  niedn!!rirv  edema. 

It  has  been  our  impression  that  by  far  the  greater  nutn!»er  of  sub- 
jects showinjEf  symptom-^ — not  nece'^*^arily  fatal — from  intrairanial 
hemorrhage  can  be  tlcmon.siraled  to  have  been  sutteriug  from  a  dehnite 
degree  of  either  intra-uterine  or  intrapartum  asphyxia. 

In  view  of  dlis  indirect  evidence  and  because  clinical  asphyxia  has 
come  to  be  a  condition  commonly  diagnosed  both  in  the  fetus  during 
labor  and  in  the  new-bom  infant  immediately  after  delivery,  we  fed 
that  asphyxia  should  be  given  at  least  a  temporary  recognitton  as  an 
etiolofjic  factor  in  the  product  ion  of  intracranial  hemorrhasfe  in  the 
ncw-lmrn  and  i)ropose,  therefore,  tn  modify  Warwick's  clas^ifuatiim  in 
such  a  way  as  to  include  such  caNe>  in  a  separate  division.  Since  \vc 
have  done  this,  we  have  fuund  that  the  number  of  cases  of  intracranial 
liemorrhage  which,  might  properly  be  classed  as  traumatic  in  origin  is 
rdatively  quite  small.  Nevertheless,  as  kmg  as  fracture  of  the  skull 
occurs,  and  as  long  as  there  continues  to  be  a  tearing  of  the  sinuses 
and  meninges  by  excessive  overlapping  of  the  sutures,  so  long  will  it 
be  necessary  to  classify  certain  of  these  cases  as  strictly  traumatic  in 
origin.   Our  classification  is  as  follows : 

1.  Trnumatic  prnnp — hcmorrhnge  caused  by  excessive  molding  of 
the  head  and  oxerridinj^  nf  the  >utures. 

2.  "Asphyxia  "  group — henuirrhage  caused  by  excessive  cerebral 
venous  congestion  with  rise  of  intracranial  pressure. 

3.  Fetal  disease  group— the  hemorrhage  in  these  cases  having  no 
relation  to  the  labor,  but  being  most  commonly  caused  by  hemorrhagic 
disease  and  rarely  by  syphilis  or  other  toxemias. 

DIAGNOSIS 

In  the  diagnosis  of  intracranial  hemorrhage  in  the  new-bom,  we 
have  come  to  rclv  on  three  main  criteria.  Tlie^e  arc  the  history  and 
physical  examination,  the  measurement  of  the  intracranial  i>ressute  by 
spinal  manometer,  and  the  determination  of  the  cna^ulation  and  bleeding 
time.  By  the  proper  evaluation  of  findings  under  these  three  headings 
we  feel  that  we  are  able  to  sort  out  our  cases  according  to  the  etiological 
dasstfication  just  proposed,  and  are  thereby  prepared  to  suit  our  treat- 
ment to  the  case  rather  tfian,  as  has  been  done  in  the  past,  endeavor 
to  suit  the  case  to  a  given  method  of  treatment. 

Hemorrhagic  Disease  Cases. — ^The  simplest  cases  to  classify  for 
treatment  are  those  of  hemorrhagic  disease  of  the  new-bom,  in  which 
the  intracranial  hemorrhage  is  merely  a  symptom  of  a  more  extensive 
pathologic  condition.  A  great  deal  of  work  has  been  done  on  the 
diagnosis  and  treatment  of  this  condition  in  recem  years,  and  while 
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even  now  the  causation  and  pathology  are  not  dearly  understood,  we 

can,  nevertheless,  diagnose  it  with  fair  accuracy  and  treat  it  efficiently. 
The  diapinosis.  at  present,  rests  on  the  determination  ot  an  increase 
in  the  blceciin^j  and  coagulation  times  of  the  blood  of  the  intant. 
Kodda  -'^  not  only  determined  the  normal  times,  but  also  devised  a 
mediod  for  carrying  out  this  pracedare  that  is  sfanple,  quidc  and  suf- 
ficiently accurate.  It  is  not  necessary  to  go  into  the  details  of  Itiis 
mediod,  except  to  say  that  tt  depemb  on  the  observatioa  of  the  lei^;th 
of  time  a  wound  of  given  depth  will  bleed,  and  also  on  the  length  of 
time  it  takes  a  drop  of  blond  to  clot  snfficientlv  to  hold  a  small  lead 
shot  from  moving  within  it.  The  normal  bleeding  tinie  tor  tlie  new- 
bom  is  from  two  to  five  minutes,  and  the  nnnnnl  conciliation  time  from 
five  to  nine  minutes.  Cases  of  intracranial  iicmorrnage  showing  a 
prolonged  bleeding  and  coagulation  time  should  be  classed  and  treated 
as  hemorrhagic  disease  cases  regardless  of  other  physical  findings  or  of 
the  history.  Intracranial  hemorrhage  due  to  syphilis  or  other  toxemias 
may  occur,  but  is  very  rare.  Hedren  ^  in  a  study  of  700  infant 
cadavers  found  only  three  to  be  syphilitic,  while  intracranial  hemor- 
rhage was  present  in  more  than  9  per  cent. 

Trawtwtic  Ca.^cs. — Tlie  diaprnosis  of  tr.iimialic  intracranial  hemor- 
rhage should  be  made  only  in  cases  with  a  definite  history  of  trauma. 
Many  cases,  but  unfortunately  not  all,  will  show  evidence  of  trauma 
on  examination.  Depressed  and  comnimuted  fractures  of  the  sktiH, 
with  or  without  laceration  of  the  brain,  present  no  great  ditHculty  in 
diagnosis.  Laceration  of  tiie  meninges,  tearing  of  the  sinuses,  or  the 
cer^iral  veins  entering  tiie  sinnses,  on  the  other  hand,  present  a  more 
difficult  problem.  Here  the  history  is  of  value.  A  large  head,  a  small 
pelvis,  a  predpitate  or  long  protracted  labor,  or  other  obstetric  compli- 
cation requiring  excessive  molding  of  the  cranial  bones,  are  of  impor- 
tance as  evidence.  Tf  combined  with  this  history  there  is  manometric 
evidence  of  a  marked  increase  in  cerebrospinal  fluid  pressure  and 
possibly  blood  in  the  cerebrospinal  fluid  in  large  amounts,  the  <lia^osis 
can  be  made  w  ith  proliability.  We  do  not  believe  that  subdural  jnuic- 
ture  as  suggested  by  Green,*'  Simmons,*'  Gilles,-'  and  Doazan,-^  is 

26.  Rndda,  F.  C. :  Stiidit  s  with  a  Xcw  NTctliml  for  nctcnnining  the  Coagu- 
lation Time  of  Blood  in  the  New-Born,  Am.  }.  Dis.  Child.  19:269  (March) 
1920.  lUd.:  The  Coagnlation  Time  of  Blood  in  the  New-Born;  with  Especial 
Reference  to  Cerebral  HetnorrhaRc,  T.  A  ^T.  A.  75:452  (Aug.  14)  1920. 

27.  Green,  R,  M.:  Imracranial  Hemorrhage  in  the  New-Born,  Boston  M.  & 
S.  J.  170:682,  1913.  Ibid.:  Further  Experience  in  the  Treatment  of  Intra- 
cranial HcniMrrhage  in  the  New-Bom,  ibid.  174:047.  1916 

28.  SitniiiMii-,  C,  C. :  Two  Cases  of  Intracranial  Hcmurrhage  in  the  Newly- 
Born  Rclicvv'l  l.y  Operation.  Boston  M.  &  .S.  J.  166:43  (Jan.  U)  1912. 

29.  Gilles,  R. :  Deux  nh^ervatioiis  d'hcmorragie  meningee  chp7  tc  notjvcan  no; 
Kuirison  apres  ponction  (K'CDini>ri  5<;ive  par  voic  lombaire  dans  un  cas,  par 
voie  craniennc  dans  I'autrc;  <'tat  uht  rior  dcs  petits  malades  et  considerations 
thirapntique.  Rev.  mens,  de  gynec»  d'obstit.  et  de  pMiat.  7:465  (July)  1912. 
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intracranial  hemorrhage.  It  is  diificult  for  us  to  conceive  of  a  strictly 
subdural  hemorrhage  so  large  in  amnunt  as  to  he  recognized  l)y  this 
method,  which  would  not  be  suhanichnoid.  in  i);irt  at  least,  and  we 
believe  that  the  chances  of  makinp;  a  siilxhiral  raiher  than  a  suh- 
arachnoid  puncture  by  the  method  described  are  very  small.  It  is  also 
onjnstifiabie  because  any  subtfradinoid  hemorrhage  will  show:  in  the 
cerebrospinal  fluid  at  lumbar  ptucture,  and,  in  addition,  if  at  the  same 
time,  a  manometric  measurement  of  the  cerebrospinal  fluid  pressure 
is  made  during  this  lumbar  puncture,  an  accurate  picture  of  the  amount 
of  intracranial  h\ jiertension  is  obtained;  an  important  piece  of  infor- 
mation which  cannot  be  obtained  easily  in  any  other  way.  Visual 
ins])ection  of  the  fontanel  following  incision  of  the  scalp,  as  recom- 
mended by  l  owne  and  Faber,-""  who  quote  Murphy's  original  article  in 
whidi  this  procedure  was  first  reoommended,  does  not  aj^ieal  to  us 
either,  altiioitgh  it  has  not  tiie  objections  that  apply  to  subdural  punc 
ture.  At  best,  only  a  very  limited  area  is  open  to  inspection,  and 
information  obtained  by  this  method  is  available  by  lumbar  puncture  in 
addition  to  other  more  valuable  evidence. 

"Asphyxia"  Cases. — Cases  of  intracranial  hemorrhage  due  to 
so-called  asphyxia  occurring^  either  during  labor  or  during^  delivrrv, 
wHll.  we  believe,  come  to  l)e  recognized  as  the  largest  class  of  iijti  i- 
cranial  hemorrhage  cases  in  the  tiew-born,  in  reviewing  the  literature 
for  the  past  ten  years,  it  is  striking  how  few  cases  are  reported  in 
which  there  were  any  but  massive  hemorihages  within  the  skull.  This 
was  noticeable  not  only  in  those  case  reports  whidi  had  to  60  wttili  the 
treatment  of  the  condition,  but  also  in  the  necropsy  rqx)rts.  In  view  of 
our  observations,  we  cannot  but  believe  that  many  cases  of  intracranial 
hemorrhage  in  the  new-born  catf^in^  nonfatal  syni[)tonis  lia\  e  previously 
been  allowed  to  progress  for  the  most  part  nndiaj^nosed  and  untreated. 
Schoit  '  ])uhli.shed  some  extremely  interesting  iigures  in  regard  to  the 
morbidity  following  asphyxia  at  birth.  Two  and  four-tenths  per  cent, 
of  cases  showing  i)ermanent  central  nervous  system  changes  in  later 
life  gave  a  history  of  temporary  asphyxia  at  birth.  Asphyxia  result- 
ing from  pressure  on  the  cord,  premature  birth  before  twenty-eight 
weeks,  and  pressure  on  the  infant's  brain,  raised  the  early  mortality  to 
around  30  |>er  cent.  This  work  is  confirmed  by  Schwartz  "  who  reports 
a  series  of  necropsies  on  thirty  infants  all  of  whom  suffered  from 
asphyxia  during  labor  or  delivery. 

The  diagnosis  in  these  cases  depends  on  the  finding  of  increased 
mtracranial  pressure  by  manometer,  microscopic  btood  in  the  cerebro- 

29a.  Towne.  E.  B.,  and  Faber,  H.  K. :  The  Diagnosis  and  Treatment  of  h)tra- 
cranial  Hemorrhage  of  the  Ncw-Born.  A  Report  of  a  Case,  Caiitornia  State 
J.  M.  M:t7  (Jan.)  1922. 
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Spinal  fluid,  and  a  history  of  a  prolonged  or  dry  labor,  deep  anesthesia 
or  prematurity.  At  the  end  of  a  few  hours  or  days  these  babies  nurse 
poorly  or  not  at  all,  and  have  a  peculiar  shrill  cry.   These  are  the  only 

symptoms  that  we  have  found  to  be  at  all  constant.  The  classical 
symptoms  of  c\anosis.  convulsions,  spastic  and  flaccid  paralysis,  cranial 
nerve  palsies,  nystagmus,  and  bulging  ft>ntanels  may  all  l)e  either 
present  or  absent  according  to  the  individual  peculiarities  of  the  case. 

"Asphyxia"  may  be  either  intra-uterine  or  intrapartum.  It  may  be 
caused  by  a  prolonged  labor  due  to  dystocia  of  any  sort,  pressure  on 
the  umbilical  cord,  rigidity  of  the  motiier's  soft  parts,**  dry  labor, 
prolongation  of  the  interval  between  the  birth  of  the  head  and  the  after 
coming  shoulders,  thus  permitting  twn-thirds  of  the  body  to  be  sub- 
jected to  intra  uterine  pressure  whilt-  one-third  is  subjected  to  atmos- 
pheric [jressure,^*  contraction  of  tiie  placental  site  with  overlapping 
<it'  the  contracting;  uterine  tilnTs  and  re-^uhin_i,'  diminution  in  the  size 
ut  the  placental  sinuses  and  impaired  oxygeaaiion  of  the  fetal  UlotKl,'* 
and  prolonged  anesthesia  of  the  mother,  which  are  some  of  the  causes 
not  inherent  in  the  fetus  itself.  Prematurity  and  congenital  heart 
disease  have  been  mentioned  as  causes  belonging  to  this  tatter  dass.'* 

This  "asphyxia,"  from  whatever  cause,  raises  the  cerebral  venous 
pressure  and  produces  a  venous  congestion."  This  rise  in  venous 
pressure  decreases  the  amount  of  absorption  of  cerebrospinal  fluid,  and, 
as  the  secretion  of  this  fluid  is  still  g(»ini»'  on  in  a  closed  space,  causes 
a  rise  in  intracranial  pressure.  This  intracranial  pressure  rise  pro- 
duces more  venous  cont^c^tion  in  additioji  to  an  actual  injury  to  the 
brain  tissue,^'  thus  establishing  a  viciuus  circle.  At  some  point  in  this 
circle  the  venous  congestion  becomes  sufficiently  great  to  rupture  one 
or  more  of  the  cerebral  vdns.  This  may  occur  in  the  menitiges  or  in 
the  substance  of  the  brain  itself,  or  in  both  locations.  The  primary 
cause  of  the  rupture  of  the  vein,  and  consequendy  of  the  hemorrhage, 
is  the  "asphyxia."  The  cause  of  the  symptoms  is  the  intracranial 
hypertension.'^  The  symptoms  may  be  exaggerated  and  made  more 
severe  by  adding  an  intrarrnnial  hemorrhage  to  an  acute  hydrocei>halus, 
but  treatment  of  the  hemorrhage  alone  will  do  nnthinp;  toward  the 
lehef  of  the  hypertension,  while,  on  the  other  hand,  rch'el  of  the 
liypcrlciii>iou  will  probably  prevent  further  hemorrliage  and  also  pro- 
mote proper  absorption  of  whatever  hemorrhage  there  may  be  that  may 
have  already  taken  place.  This  intracranial  hypertension  may  be 
measured  by  the  spinal  manometer,  and  according  to  its  degree  lends 
itself  to  very  definite  methods  of  treatment. 

30.  Irving,  F.  C:  Cerebral  Hemorrhage  of  the  New-Born,  Boston  M.  &, 
S.  J.  1M!53»,  1921. 

31.  Abt:  Editorial  Cdrnmcnt,  Prsct.  Med.  Ser.  4:28^  I92I. 
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SYMPTOMATOLOGY 

Increase  in  Intraeraukd  Pressure,'— Mi  victims  of  intnicraiiial 
hcfnoirhage  of  the  new-born  are  suffering  from  a  complicatii^  acute 
hydrocephalus,  whether  the  hemorrhage  is  due  to  ^'asphyxia/'  to  hemor- 
rhagic disease  or  to  trauma.  Whatever  the  symptoms  in  these  cases, 
tliev  are  made  worse  and  carried  to  a  fatal  result  (uily  by  virtue  of  the 
increase  in  intracranial  pressure.  Treatment  directefi  tcward  removing  a 
trt;.>>h  hemorrhage  from  within  the  skull  cavity  will  be  successful  only 
under  the  most  favorable  conditions;  namely,  a  small  dot  on  the  sur- 
face of  the  brain  or  within  the  meninges,  which  can  be  localized  previ- 
ous to  its  removal,  and  which  is  so  situated  in  relation  to  the  skuU  that 
its  removal  is  surgically  possible.  Only  under  these  conditions  can 
we  possibly  hope  to  treat  successfully  the  hemorrhage  itself.  If,  while 
doin^  this,  we  happen  to  make  a  sufficiently  large  openinnr  to  decompress 
the  brain,  then  we  may  also,  by  chance,  treat  the  uiulerlytng  intra- 
cranial hy|)erteijsi(»n.  which  untreated,  frequently  cau.scs  the  ixttienl's 
death.  If,  on  the  other  hand,  we  definitely  attempt  to  treat  the  intra- 
cranial hypertension,  we  may  prevent  the  death  of  the  patient  even 
thot^  the  hemorrhage  itself  be  untreated.  With  the  patient  alive  there 
i>  a  chance  that  the  clot  will  absorb  and  cause  no  symptoms  in  later 
life.  Analysis  by  Frazier."  of  Warwick's**  reported  series  shows  eight 
cases  tliat  might  possibly  have  been  snrgical  as  against  ten  that  were 
cletiuitelv  ik m-ur<,'ical  from  the  (>])er:iti\e  point  of  view.  Schwartz's'* 
series  of  tiiirly  cases  were  all  nucIi  as  lu  preclude  any  pi»s»ibiiity  of 
removing  the  hemorrhage.  The  cases  of  ventricular  hemorrhage 
reported  by  Ballantyne  were  all  nonsurgical  from  the  pmnt  of  view 
of  treating  the  bteedtng,  while  16  per  cent,  of  tfie  cases  of  intracranial 
hemorrhage  studied  by  Hedren'  were  alst)  definitely  tmnsurgicat 
Frazier  ^*  states  that  in  the  vast  majority  of  these  cases  the  hemorrhage 
is  bilateral  and  consequentlv  not  subject  to  o]XTative  intervcntinn. 
From  the  otiier  point  nf  view,  tlie  eases  in  wliieli  an  attempt  has  been 
made  to  drain  or  remove  the  hemorrhage  have  been  successful  only  in 
part,  and  even  tliose  cases  reported  as  cured  following  operation  can 
only  be  considered  as  temporarily  cured  until  the  children  have  grown 
old  enough  to  demonstrate  that  they  are  normal  mentally;  a  matter 
of  at  least  five  years,  and  a  condition  which  has  not  been  fulfilled  in 
any  of  the  "cured"  cases.  Drainage  of  the  clots  as  performed  by 
Simmons,^**  Green,'^  GiUes,'*  Cumston,'*  and  others  without  que.stion 

32.  Prazter.  C.  H.:  Progr.  Med.  1:20.  1920. 

33.  I'allantMU-.  I.  W. :  Cerebral  Ventricular  Hemorrhages  at  and  Soon 
After  Birth,  tdinburRh  M.  J.  25;6J  (July)  1920. 

34.  Frazier,  C  H. :  Surgical  Aspects  of  Birth  Trauniata,  Virginia  M. 
Semi-Month.  18:426,  1913. 

35.  Cumston.  C  G. :  Meningeal  Hemorrhage  in  the  Newly-Burn  Infant, 
Internat  Otn.  t:226,  1914. 
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only  removed  a  portion  of  the  hemorrhage,  and  it  is  fair  to  say  that 
in  those  cases  in  whkh  the  coronal  suture  was  incised,  the  decom- 
press! ve  effect  probably  had  quite  as  much  influence  as  the  actual 
removal  of  the  blood  itself.  Removal  of  the  clot  through  an  osteo- 
plastic flap  is  followed,  in  «pite  ot  the  accompanying  decompression, 
by  a  [>ractically  proliibitive  oi)erative  mortality.  To  date  this  has  been 
performed  ciglueeu  times  with  eight  operative  recoverie?i  and  as  yet  it 
is  still  too  soon  to  be  able  to  tell  whether  or  not  there  has  been  any 
permanent  injury  to  the  central  nervous  system  in  these  latter  cases. 
On  the  other  hand,  lumbar  puncture  has  been  practiced  by  Doaean,'^ 
Lippman.««  Brady,"  Sidbury,"  Foote,"  Cbnti,~  Vaglio,««  DeStefano,« 
Gilles,^*  Green,''  and  Strachauer  ^*  with  certainly  a  degree  of  success 
which  is  equal  to  that  attained  by  other  methods,  and  not,  as  might 
be  supjxised,  limited  to  hemorrhages  situated  below  the  tentorium. 
Although  Sidbury."  Strachauer,^*  and  DeStefano  were  the  only 
ones  to  emphasize  the  impottance  of  thi^^  i)r()te(lure  from  the  jjoint  oi 
view  of  intracranial  pressure,  aiul  Sidbury  "  was  the  only  one  who 
published  his  measurements  oi  this  pressure,  nevertheless,  the  result 
accon^ished  was  the  same  in  all  cases.  It  must,  therefore,  be  evident 
that  from  every  point  of  view  the  important  diagnostic  point  in  all  these 
intracranial  hemorrhage  cases  is  the  determination  of  the  presence  and 
the  degree  of  increase  in  the  intracranial  pressure,  and  the  localization 
of  the  honorrhage  sinks  to  a  i^ace  of  secondary  importance  beside 
this  important  evidence. 

Suprateniorial  and  Infratentorial  Hemorrhage. — Typical  cases  of 
either  supratentorial  or  infratentorial  hemorrhage  will  show  signs  and 
symptoms  peculiar  to  their  respective  locations.  These  occur,  however, 
only  in  characteristic  cases  in  which  the  hemorrhage  is  located  in  the 
meninges  and  strictly  limited  by  tlie  tentorium.  The  infratentorial 
cases  which  fall  within  these  limitations  run  a  course  tiuit  is  com- 
parable to  that  which  is  recognized  in  adults  as  being  due  to  com- 
pression and  edema  of  the  medulla  of  a  very  acute  type.  The  patients 
are  listless,  cyanotic  and  may  show  convulsive  respiratory  seizures  with 

36.  Lippman,  M.  J.:  Meningeal  Hemorrhage  of  the  Xew-Bom,  Complete 
Recovery:  Report  of  Case,  New  York  M.  J.  l«l;263  (Feb.  5)  1916^ 

37.  Brady.  T  I  'ml)ar  Puncture  in  Meningeal  Hemorrhage  of  the  New- 
Bom,  J.  A.  M.  A.  21:347  (Aug.  3)  1918. 

38.  Foote.  T>  A.:  The  Hemorrhajtic  Tendency  as  a  Frequent  Cause  of 
Cranial  Hemorrhage  of  the  New  Horn.  Am.  J.  Dis.  Child.  10:18  (JuhO  \m. 

39.  Conti,  L. :  Cerebral  Hemorrhage  in  an  Infant,  Pediatria,  Naples  29:4, 
1921;  abstr.  J.  A.  M.  A.  71:1137  (April  1«)  1921. 

40.  Vaplio.  R.  ;  Intracranial  HemnrrliaKc  in  the  N'ew-Born,  Pediatris,  Naples 
»:1.  ISfcJl  ;  abstr..  I.  A.  M.  A.  l^-.m  (March  5)  1921. 

41.  DeStefano:  Lumbar  Puncture  for  the  New-Bom.  Pediatriat  Naples 
S0:1  (Jan.  1)  1922:  abstr^  J.  A.  M.  A.  78:765  (March  10)  1922. 
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rhythmic  or  Cheyne-Stokes  breatliing.  The  pulse  is  at  first  slow  and 
bounding  and  later,  becomes  very  nqnd  and  feeble.  There  may  be 
cranial  nerve  paralyses,  but  tfiere  is  not  usually  a  somatic  motor  nerve 
involvement,  nor  any  bulging;  of  the  fontand.  These  symptoms  are 

due  not  to  the  hemorrhage,  but  rather  to  the  pressure  exerted  on  the 
medulla  and  pons  by  the  presence  of  the  hemorrhage  in  this  particular 
locality  combined  with  an  acute  intracranial  hypertension. 

Typical  -^upratentorial  cases  in  which  the  hemorrhage  is  IcKaied 
entirely  above  the  tentorium  pass  through  two  sia^^es  if  allowed  to 
progress  without  treatment.  In  the  first  stage  the  children  are  restless, 
crying  and  fussing  u  great  deal  with  usually  a  spastic  paresis  or  par* 
alysis.  This  condition  is  followed  by  spastic  convulsions,  eidier  general- 
ized or  local,  whidi  are  usually  ushered  in  with  a  shrill  cxy.  There 
may  be  cranial  nerve  palsies,  most  frequently  seen  as  a  paralysis  of 
the  facial,  the  abducens,  or  the  hypoglossal.  The  fontanel  is  often 
tense  or,  at  least,  bulging.  These  symptoms  are  due  to  an  edema  and 
compression  of  the  ccre!)ral  henn'spberes,  which  are  the  result  of  tbc 
increase  in  the  intracranial  pressure  and  onlv  secondarily  due  to  tlie 
presence  of  the  licniorrhage  itself.  If  untreated,  tins  condition  pro- 
gresses to  compression  and  edenui  of  the  medulla,  and  the  picture 
changes  to  that  seen  in  typical  infratentorial  hemorrhages.  Lumbar 
puncture  in  both  these  conditions  shows  an  increase  in  intracranial 
pressure.  Cerebrospinal  fluid  removed  by  lumbar  puncture  in  the  basal 
cases  shows  a  concmtrated  mixture  of  blood  with  die  fluid.  In  the 
supratentorial  cases,  this  same  condition  may  be  priesent  but  us|ially  die 
fluid  will  show  only  a  tinge  of  color. 

Refiexes  and  Loeatising  Signs. — In  (general,  it  may  be  said  that  the 
functional  possibilities  of  the  central  nervous  system  depend  on  die 
medullation  of  the  axone  tracts.*' 

Tho.se  axones  which  enable  tlie  spinal  cord  to  act  as  an  organ  per  se 
acquire  their  medullary  sheaths  earlier  than  those  having  ctiiniections 
with  the  brain,  in  other  words,  the  simpler  reflex  actions  are  acquired 
before  the  more  complicated  suprasegmental  combinations.  At  birtli 
all  of  the  spinal  cord  fasciculi  are  medullated  except  the  spino-olivaxy 
and  corticospinal  or  pyramidal  tracts.^  These  latter  tracts  become 
medullated  sometime  between  the  ninth  month  of  intra-uterine  life  and 
the  end  of  the  second  year.  Normal  voluntary  muscular  control  is, 
therefore,  acquired  after  birth.  The  most  l»eful  localizing  signs  in  the 
iesjon'^  of  the  brain,  other  than  those  requirinj^  the  introduction  of  the 
hi<.dier  assncrntional  centers,  are  demonstrable  as  alterations  in  the  reflex 
arcs;  as,  for  example,  the  increase  or  the  loss  of  a  tendon  reflex,  or 

42.  Uorrit:  Human  Anatomy.  1914.  Ft.  3,  i».  791. 
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as  alterations  in  voluntary  moacular  oonttol,  demonstrable  as  more  or 
less  limited  spastic  or  flaccid  muscukr  paralysis.   It  has  been  shown 

that  the  tiorni.il  reflex  activity  of  the  new-born,  up  to  seven  days,  is 
so  variable  that  aUerations  in  it  cannot  be  considered  pathologic,  and 
this,  tlicrcfore,  can  he  f)f  tio  constant  vahic  in  the  localization  of  legions 
in  the  brain.  Meduliation  of  the  pyramidal  tract  may  not  be  completed 
until  the  end  of  the  second  year  of  life.  Nonnal  voluntary  motion  of  the 
skeletal  musdes  in  the  ne«r>bom  is,  therefore,  at  a  minimuffl.  Abnormal 
vohintary  motions,  or  an  abnormal  lade  of  voluntary  motion,  due  to  a 
circumscribed  cerebral  lesion,  such,  for  example,  as  a  clot  over  one 
rolandic  area,  which  in  the  adult  would  produce  a  monoplegia  or  hemi- 
plegia, in  the  new-born  might  produce  no  deinfinstral)lc  change  in  the 
pyramidal  tract  control,  and  could  not.  therefore,  be  localized  A  larger 
clot  on  tlic  brain  of  the  new-born,  covering  the  entire  cortex  of  one 
hemisphere,  for  example,  even  in  tile  absence  of  an  accompanying' 
intracranial  hypertension — an  impossible  condition,  of  course — ^by  virtue 
of  its  extent  and  consequent  massive  irritation  might  create  a  sufficient 
amount  of  stimulus  to  irritate  even  a  nonmedullated  pyramidal  tract. 
This  in  the  new-horn  would  show  as  a  hemiplegia,  while  in  the  adult 
it  would  produce  a  much  ni(»re  complicated  picture.  In  the  former 
case,  one  would  be  teni])tcd  to  localize  the  irritation  about  the  cortical 
niolor  area,  while  in  the  latter  case  it  would  be  apparent  that  the  lesion 
could  not  be  circumscribed  to  that  extent.  Motor  paralyses  and  reflex 
changes  in  the  new-bom,  therefore,  are  of  doubtful  value  from  the 
point  of  view  of  cerebral  localization,  and  dependence  on  these  signs 
may  lead  one  into  diagnostic  errors  which  may  result  in  mistaken  or 
incomplete  methods  of  treatment.  Sensory  changes  of  central  oripfin 
and  certain  cranial  nerve  palsies  require  cooperation  of  the  })attent  tor 
their  detection,  a  condition  which  cannot  be  fulfilled  in  these  patients. 
Other  cranial  nerve  involvement,  such,  for  example,  us  *.hown  by  |>araly- 
sis  of  the  facial,  the  oculomotor,  and  the  hypoglossal  supply  can  he 
demonstrated  successfully  in  the  newborn,  but  sudi  paralyses  are  of 
very  littie  value  from  the  diagnostic  point  of  view,  unless  otiier  evidence 
is  present  which  will  help  to  place  the  causative  factor  above  or  below 
the  tentorium.  Other  signs,  such  as  changes  in  the  eyegrounds,  alter- 
ations in  blood  pressure,  and  alterations  in  the  respiratory  and  pul>c 
rate^,  are  either  inconstant,  or  so  dithcult  to  obtain  as  to  make  them  ot 
little  piiiciical  value,  and,  in  any  event,  these  changes  are  due  not  to  the 
hemorrhage  but  rather  to  the  underlying  increased  intiacianial  pressure 
whidi  can  be  more  accuratdy  demonstrated  in  other  ways. 

Lumbar  Puncture  in  the  New-born. — ^Lumbar  puncture  in  tiie  new- 
born would  appear  to  be  an  extremely  simple  matter.  It  has  been  our 
experience,  however,  that  it  presents  technical  difficulties  which  make  it 
a  much  more  troublesome  procedure  than  in  the  adult  From  the  point 
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of  view  of  a  successful  fNtncture,  tfie  most  in^rtant  person  involved 
in  the  procedure,  other  tlmn  the  patient^  is  the  one  who  holds  the  baby. 
It  is  impractical  and  unnecessary  to  use  local  or  otiier  forms  of 
anesthesia  in  these  cases,  and  this  person,  therefore.  mu>t  !)e  com- 
fortably and  firmly  i)!nceH  so  thnt  the  movenients  of  the  baby  during 
the  operation  can  he  contrriUed  properly.  The  baby  should  be  placed 
on  its  left  side  with  the  spine  arched.  This  is  accomplished  by  drawing 
the  head  and  the  knees  together  as  far  as  possible  without  causing 
interferencse  witfi  the  respiration.  The  spine  should  be  horizontal,  and 
the  vertebral  spines  parallel  with  the  table.  In  our  experience  tfie 
puncture  may  safely  be  made  in  eitlu-r  the  third  or  fourth  lumbar 
space.  Punctures  at  a  lower  level  than  the  fourth  lumbar  space  arc 
ver>'  miieh  more  difTicult.  Bleeding  frnni  tlie  tranma  of  the  needle  we 
have  found  to  l)e  very  common  unle^^  piirtifular  paiii^  are  taken  with 
the  technique.  V\  c  believe  this  to  be  due  to  injury  to  the  .spinal  veins. 
These  are  divided  into  two  plexuses  lying  more  or  less  in  the  midline, 
one  on  the  outer  aspect  of  the  posterior  portion  of  the  dura  in  a  line 
with  the  vertebral  spines,  and  the  other  on  the  anterior  aspect  of  the 
anterior  layer  of  the  dura  between  it  and  the  posterior  aspect  of  the 
vertebral  bodies.*^  Puncture  made  in  the  line  of  the  vertebral  spines 
frequently  results  in  hemorrhage  from  the  posterior  ple.xuses  while 
insertion  of  the  needle  to  so  great  a  dejith  as  to  traverse  tlie  entire 
subarachnoid  space  from  behind  forward  with  resultant  woundinjj;  of 
the  anterior  layer  of  dura  also  causes  hemorrhage  due  to  laceration 
of  the  veins  of  tlie  anterior  plexus.  We  liave,  therefore,  adopted  the 
method  of  inserting  Ae  needle  from  one  ^de  of  the  median  line  in  a 
medtalward  and  upward  direction,  and  take  great  pains  to  make  sure 
that  it  shall  not  be  inserted  to  too  great  a  depth.  The  size  of  the 
needle,  within  limits,  makes  very  litde  difference.  We  use  with  satis* 
faction  as  large  a  size  as  fourteen  Lraug^e.  Oire  should  be  taken  to 
see  that  the  needle  is  short  pointed  with  sharp  edges  and  point,  as 
otherwise  it  is  difficult  to  pierce  the  flimsy  arachnoid  of  these  new-born 
infants.  Spinal  manometric  ria<Hnp^s  normally  are  below  10  mm. 
mercur)'  and  probably  average  around  6  mm.  Respiratory  fluctuations 
of  pressure  are  visible  in  the  manometer. 

TREATMENT 

Treatment  of  intracranial  hemorrhage  in  the  new-bom  depends 
primarily  on  the  successful  etiologic  classification  of  the  individual 
case,  and  secondarily,  on  the  recognition  and  treatment  of  the  increased 
intracranial  pressure  that  is  present  in  every  case. 

43.  Frazicr,  C  H.:  Surgery  of  the  Spine  and  Spinat  G>rd.  1920.  p.  23; 
Picrsors  Anatomy.  1907,  pw  897. 
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Iniraeranial  Hemorrhage  of  Hemorrhagk  Disease  Origin — ^Intn- 
cranial  hemorrhage  cases  in  whidhi  the  bteeding  u  but  a  symptom  of  a 
general  hemorrhagic  diathesis,  can  be  and  should  be  recognized  Uy  an 
incren«<c  in  the  bleeding  and  coagulation  times  of  the  blood.   Any  case 

of  intracranial  hemorrhage  in  a  new-born  infant  niav  fall  into  this  class 
regardlfs^  of  the  presence  or  absence  of  olher  coiinrmatory  symptoms. 
It  is.  tlierefore.  necessary  to  determine  the  bleeding  and  coagulation 
limes  in  every  iniracraniul  hemorrhage  case  in  order  that  this  type  of 
case  may  receive  appropriate  treatment.  This  treatment  in  its  broadest 
aspects  requires  the  administration  of  normal  blood  dtiier  subcutane- 
ously  or  intravenously.  Both  methods  have  been  strongly  recommended 
and  have  entirdy  replaced  the  older  mediods  of  administering  rabbit 
serum,  hemostatics,  and  the  like.*"  Ashby  **  recommends  both  methods, 
Soresi  '*  and  Lespinasse  believe  that  transfusion  should  be  practiced, 
while  Schloss  and  Comiskey,^"  Foote,'*  and  Rodda  prefer  the  sub- 
cutaneon*;  method.  We  prefer  the  snbcutnncoiis  method  not  beraii«;c  it 
is  neces'^arily  any  more  efficient,  hut  hccau.se  we  ha\e  found  thai  the 
only  practical  place  to  transfuse  a  new-born  infant  is  into  the  superior 
longitudinal  sinus,  and  we  have  felt  that  the  further  addition  of  blood 
to  the  already  congested  cerebral  venous  system  was  particularly 
undesirable  in  this  class  of  hemorrhagic  case.  Having  administered 
whole  blood  subcutaneously  in  sufficient  quantities  to  bring  the  bleeding 
and  coagulation  times  back  to  normal,  and  presumably  to  have  stopped 
the  hemorrhaj^'c.  we  then  proceed  to  reduce  the  intracranial  pressure. 
This  may  be  done  by  lumbar  puncture  and  drainage  of  the  cerebrospinal 
fluid  if  the  mnnomctric  reading  is  18  mm.  mercury  or  below.  If  above 
that  jioint,  the  intracranial  pressure  must  hrst  be  reduced  by  either  a 
ventricular  puncture  or  a  subtemporal  decompression.  We  are  as  yet 
not  prepared  to  say  wiiicli  ul  ilicse  two  methods  of  cranial  decom- 
pression is  preferable  in  this  type  of  case.  In  our  series  of  fourteen 
cases,  three  fell  within  this  group.  Two  of  these  patients  died,  one 
forty-two  hours  and  the  odier  sixty-five  hours  after  delivery. 

Case  1. — Bahy  E.  had  a  large  cephalhematoma  and  was  I>lcc(Iiii^  from  the 
anus.  The  cerebrospinal  fluid  pressure  was  18  mm.  nKrciiry  and  was  reduced 
to  7  mm.  mercury  by  the  withdrawal  of  approximately  7  c.c.  of  fluid  whii  li  was 
almfTst  pure  Vdr.r.d.  Prcvinti<;  to  this  M)  ex.  nf  motlier'';  blood  had  Wen  .idmin- 
istertd  .subcutaneously.  Symptoms  iRK^iii  liiirty-six  hours  after  birth,  and 
were  chiefly  generalized  convulstOQS  with  moaninsT  and  no  ^anotis.  Examina- 
tion showed  a  large  cephalhematoma,  bleeding  from  the  anus,  opisthotonos. 


44.  Ashby.  I.  E-:  Hemorrhagic  Conditions  in  the  New-Bom.  Med.  J. 
.AiT'^tr.ilia  1:50  (Jan.  8^  }n2]. 

45.  Lespinasse,  V.  D.:  Hemorrhagic  Disease  of  the  New-Born.  Treatment 
by  Direct  Transfusion  of  Blood,  with  a  Qinical  Report  of  Fourteen  Cases. 
J,  A.  M.  A.  11:1866  (June  13)  1914. 
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stiff  neck,  slightly  tense  but  not  balging  anterior  fontmel.  wMi  «  Wlatcral 

Babinski  and  ankle  clonus.  No  cranial  nerve  involvement.  As  the  sympt  ims 
continued  unchecked  following  the  liunbar  puncture  30  c.c.  of  maternal  blood 
wm*  Kgaiii  given  subcntaiieoatly.  bat  the  baby  grew  tteadlly  worse  and  died 
shortly  after  this.    There  was  no  necropsy. 

Cass  2. — Baby  di  V.  first  showed  sjmi|»tonis  about  ten  hours  after  delivery. 
There  were  generalized  convulsive  seizures  preceded  by  a  shrill  cry,  during 
which  the  baby  became  cyanotic,  stopped  breathing  and  frothed  at  the  mouth. 
Physical  examination,  including  the  neurologic  examination,  was  essentially 
normal,  except  for  the  anterior  fontanel  which  was  tense  and  bulging.  There 
was  no  external  bUcduiK'.  but  there  was  marked  brawny  subcutaneous  edema 
in  hnth  loins  and  buttocks.  Cerebrospinal  fluid  pressure  wa^  20  triTTi.  mercury 
lilt  in  spite  of  this  7  c.c.  of  cerebrospinal  fluid  wait  vvuhdrawn,  reducing  the 
prcsNure  to  8  mm.  The  fluid  was  almost  pure  blood  and  did  not  clot.  Follow- 
ing the  reduction  of  pressure  the  fontanel  wa«!  mted  as  lic  in(i  depressed  and 
soft,  and  the  previous  respiratory  embarr4t^:>iucnt  was  relieved. 

Arrangements  were  then  completed  for  the  transfer  of  the  baby  to  the 
Rnston  T.ving-in  Hospital.    On  arrival  tliere  the  Mcedinp  time  frumd  to 

be  nme  minutes.  The  coagulation  time  was  not  done.  Twenty  cubic  centimeters 
of  paternal  blood  was  given  subcutaneously  and  60  c.c.  of  salt  solution  was 
given  intrnprritoneally.  Some  hours  later,  the  hahy  vomited  coffee  pround 
material  and  passed  tariy  stools.  The  fontanel  was  still  depressed  and  soft 
and  the  baby  looked  bluish  white  and  very  sick.  It  died.  fMfobably  of  hemor- 
rhage. aViout  sixty-five  hours  after  the  onset  of  tlie  symptrnis. 

Necropsy  showed  a  massive  subperitoneal  hemorrhage  in  the  posterior  pelvic 
region  and  a  cerebral  hemorrhage  which  filled  the  entire  spinal  and  cerebral 
subarachnoid  space. 

Case  3. — Baby  R.,  colored,  began  to  l>ieed  from  the  no<se  two  days  after 
birth.  Following  this  he  vomited  aad  ^Missed  by  r«Mum  larj^c  amounts  of 
changed  and  fresh  blood.  The  Weeding  time  was  ten  niiinites  and  the  coagu- 
lation time  eight  minutes.  Fifteen  cubic  centimeters  of  wliole  tjimd  was  ^i\en 
intramuscularly.  Three  days  afttr  birth  a  nystagmus  toward  the  left  aad  a 
spastic  quadriplegia  were  noted.  Six  cubic  centimeters  of  maternal  blood  was 
given  intramuscularly  and  the  baby  improved  somewhat.  Five  days  after  birth 
the  baby  developed  a  fairly  definite  spastic  quadriplegia  with  absent  knee 
jerks  and  a  hilatcral  Babinski.  The  rest  of  the  examination  was  normal,  except 
that  the  anterior  fcmtanel  seemed  to  be  somewhat  tenser  than  normal  There 
were  no  convulsions  or  o-anosis.  but  there  was  some  pallor  of  the  mucous 
membranes 

Lumbar  puncture  demonstrated  a  cerebrospinal  fluid  pressure  of  U  mm. 
mercury,  which  was  lowered  to  4  mm.  by  the  withdrawal  of  about  3  cc  of 

yellow  cerebrospinal  fluid  which  pmved  i>\  micruscope  to  have  red  Mood  cor- 
puscles in  it.  Following  this,  the  baby  was  apparently  well  and  normal  in 
every  way  for  fourteen  cbiys.  At  the  end  of  tfiis  time  It  began  to  show  some 
more  si>as(icity  and  nineteen  days  after  the  last  Imnliar  puncture  it  showed 
a  definite  spastic  quadriplegia  with  a  tense  and  elevated  anterior  fontanel. 
Lumbar  puncture  at  this  time  showed  a  cerebrospinal  fluid  pressure  of  20  mm. 
mercury.  This  was  reduced  to  9  mm.  t)y  the  withdrawal  nf  25  c  c.  of  clear, 
colorless  cerebrospinal  fluid.  There  was  considerable  improvement  following 
this  but  the  symptoms  were  not  entirely  cleared  up.  so  another  lumbar  punc- 
ture wa<;  performer!  two  days  later.  The  cerehrospitial  fiuirl  pressure  this  time 
was.  14  mm.  mercnry,  and  10  cc-  of  clear,  colorless  fluid  was  withdrawn,  reduc- 
ing the  pressure  to  5  mm.  Since  that  tine,  one  month  ago^  the  baby  has  been 
fM^ically  normal  in  every  way. 


This  baby  probably  suffered  from  a  meningisinus  due  to  the  irrita* 
tioo  of  the  dot  which  became  less  and  less  as  the  clot  absoibed.  From 
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this  small  series  of  cases  it  would  seem  that  tntncraida]  hemor- 
rhage due  to  hemorrhagic  disease  in  the  new-bom  carried  with  it  a  very 
high  mortality  in  spite  of  treatment. 

Inhracramal  Hemorrhage  of  Troumatie  Origin. — Under  this  classifi- 
cation we  liave  had  three  cases,  two  witfi  complicating  fracture  of  the 
skull,  and  one  with  hemorrhage  from  a  rupture  of  the  superior  longi- 
tudinal sinus.  Two  of  these  babies  arc  dead.  Treatment  in  these 
traumatic  cases  is  far  from  satisfactory  from  any  point  of  view. 
Ma'^sive  bcHK  trrhaji[cs.  such,  tor  cxauiplc,  as  occur  foUnwinsj  the  nij)ture 
of  a  large  veiums  sinus,  while  they  produce  an  acute  li)  drDcej^halus  that 
is  amenable  to  and  can  be  treated  and  corrected,  are  practically  impossi- 
ble to  control.  If  uncontrolled,  the  patient  dies  of  hemorrhage.  If  nature 
succeeds  in  controlling  the  hemorrhage  by  raising  the  intracranial 
pressure  sufficiently  high  to  close  off  the  sinus,  this  high  pressure  o£ 
itself  will  be  fatal,  and,  if  reduced  to  normal,  the  sinus  will  again  begin 
to  bleed.  Such  a  case  follows. 

Cask  4. — Baby  Ci.,  a  7  pound  l>al>y,  was  delivered  following  the  application 
of  a  iillct  to  one  foot  iii  a  breech  presentation;  the  length  of  the  labor  is  not 
noted.  P'our  days  after  delivery  it  was  noticed  that  the  baby  was  not  doing 
well  and  had  a  peculiar  cry.  Five  days  after  delivery  the  ha])y  )>ccame  very 
cyanotic  at  times,  breatlied  and  nursed  poorly,  was  very  drowsy  and  the 
fontanels  fsulsed  markedly. 

Examination  rcvc.Tlcd  only  a  left  spnstic  homiploKia  with  a  left  ankle  clonus. 

Lumbar  puncture  showed  a  pressure  of  3U  mm.  mercury  and  a  drop  of  cere- 
brospinal fluid  removed  for  examination  proved  to  be  practically  pure  blood. 
A  right  subtemporal  decompression  was  made,  and  the  i>raiii  was  found  to  be 
under  great  pressure  and  covered  with  old  clot.  While  hnishing  the  opera- 
tion the  baby's  condition  became  very  poor  and  artificial  respiration  and 
oxygen  were  required.  The  pulse  during  this  dropped  to  70.  The  baby  left 
the  table  alive,  hut  died  llirtr-qiiarters  of  an  hour  later  from  medunary  cdctna. 

Necropsy  showed  a  massive  subarachnoid  hemorrhage  which  filled  entirely 
the  spinal  and  cerebral  subarachnoid  spaces,  a  mpture  of  the  superior  longi- 
tudinal sinus  and  edema  of  the  medulla. 

This  case  demonstrates  very  clearly  the  futility  of  aitcniiuitig  to 
localize  intracranial  hemorrh^e  in  the  new-born,  and  what  is  more 
important^  the  value  of  lumbar  puncture  and  measurement  of  the  intra- 
cranial pressure  early  in  order  that  decompressive  steps  may  be  taken 
before  medullary  edema  sets  in. 

CASr  5  -  Baby  E.  had  a  depressed  "tin  plat'  "  fractnrp  of  the  right  frontal 
bone  with  a  right  sided  facial  paralysis,  spastic  quadriplegia  with  bilateral 
ankle  clonus,  and  an  intracranial  pressure  by  lumbar  puncture  of  22  mm. 
nierrnry  with  n!d  fJ.md  in  the  eerel'rospinal  fiui'l.  At  operntinii  it  pruvic!  to 
be  imi>ossil)le  to  raise  the  depression  so  it  was  removed  and  a  right  sub- 
temporal decompression  also  performed  Two  weeks  after  operati<an  the  baby 
was  reported  as  being  well  in  eveiy  way»  except  for  a  slight  facial  paralysis. 
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One  montli  after  operetioii,  however,  it  was  reported  y  dead  following  a  tram 

of  s\TnptoTn<<  that  were  vrry  suggestive  of  a  mrningismti'?  with  secondary 
increased  intracraitiai  pressure,  but  which  in  any  event  was  nut  recognizetl  and 
was  allowed  to  go  untreated. 

Cask  6.  -Ba!)y  S.  This  insr  !!  -d  a  rapid  high  forct.'i>s  dflivcry  dh  a 
child  with  a  fairly  large  head,  tor  two  days  following  delivery,  the  child 
became  more  and  more  spastic  and  on  the  second  day  presented  a  spastic 
quadriplegia  with  a  bilateral  Babinski  and  ankle  clonus  and  with  a  cerebrospinal 
fluid  pressure  of  14  mm.  mercury.  This  pressure  was  reduced  to  normal,  the 
cerebrospinal  fluid  withdrawn  being  clear  and  colorless.  There  was  some 
slight  improvement  for  twenty-four  hours,  but  the  following  day  saw  the 
baby  practically  moribund.  Lumbar  ptuicture  demonstrated  a  pressure  of 
30  mm.  mercury.  As  a  result  of  this  observation,  a  left  subtemporal  decom- 
pression viras  performed.  In  the  coarse  of  this  operation  a  comminuted  frac- 
ture of  the  left  temporal  hone  wns  fotind  with  laceration  oi  the  dura  and  under- 
lying brain  probably  uunlving  the  lift  nujtur  area  at  least.  After  a  stormy 
convalescence  the  l>ahy  was  disiharged  one  and  one  half  montlis  later  with  a 
spastic  quadriplegia  and  probably  considerable  mental  impairment. 

This  etiologic  group,  like  the  preceding  one,  carries  its  own  high 
mortality  and  morbidity.  White  the  mortality  can  doubtless  be  lowered 
by  an  earlier  recognition  of  the  underlyiiig  intracranial  hypertension  and 
its  more  adequate  treatment,  the  morbidity  of  such  severely  injiu^ed 
cases  as  the  last  must  always  remain  high.  We  cannot  on  that  account, 
however,  allow  these  cases  to  go  untreated,  because  we  can  never  tdl  in 
advance  which  case  will  Ije  prevented  from  liecominry  a  spastic  idiot  and 
merely  become  a  spastic  lR'mtplcj.;ic  with  a  tioniial  mentality  by  virtue 
o£  properly  timed  and  jtropcrly  conceivetl  trcatniciit. 

Intracranial  Henwrriuige  l-'olUticing  .  Isphyxia. — \\  c  have  classified 
eight  ca>c>>  of  our  series  under  this  heading.  <  )t  lliese  ]>atients  one 
only  has  died,  the  rest  having  been  discharged  at  the  end  t»t  from  four 
to  twelve  days  relteved  and  apparently  normal  in  every  way.  One  of 
these  later  developed  meningismus,  but  following  a  ventricular  puncture 
with  the  removal  of  90  cc.  of  cerebrospinal  6uid,  supplemented  by  two 
subsequent  Itnnbar  punctures  with  removal  of  about  20  c.c.  more,  was 
entirely  relieved  and  apparent!/  well. 

CAsa  7.— Baby  B.,  the  only  patient  in  this  series  that  died,  was  first  seen 
ten  days  after  chlivery,  which  followed  a  labor  of  twelve  hours,  the  first  ten 

and  one-half  hours  being  included  in  the  first  sta^c.  There  was  moderate 
asphyxia  at  birth.  For  three  davs  previous  to  the  time  it  was  seen  it  had 
been  suffering  from  increasingly  severe  attacks  of  respiratory  convulsive 
seizures  with  apnea  la  t  :  ii>  to  two  minutes,  marked  cyanosis  and  general 
ho<\\\\  rigidity.  The  heart  rate  during  these  attacks  dropped  from  128  to  45 
and  the  fontanel  was  not  abnormal.  These  convtilsions  were  occurring  about 
once  every  half  hour.  Between  times  the  baby  was  apparently  normal  in 
every  way. 

Physical  examination,  including  the  neurologic  examination,  was  normal. 
Ljumbar  punetare  showed  a  cerebrospinal  fluid  pressnre  of  12  mm.  mietcury. 
Ten  cubic  centimeters  of  fluid  widi  microscopic  blood  cells  m  it,  and  tinged 


Digitized  by  Google 


292     AMBRiCAN  JOURNAL  Of  DISEASES  OF  CHILDREN 


pinkish  yellow,  was  withdrawn  Mtd  the  pressure  lowered  to  4  mn.  Two  hows 

later  anntluT  lumbar  puncture  was  performed  and  the  pressure,  readings  and 
amount  ot  fluid  withdrawn  were  identically  as  before.  Following  this,  the 
needle  tract  remained  open  and  cerebrospinal  fluid  drained  until  the  baby's 
fli  ath.  about  twelve  hours  later.  Thi<  ocnirrcd  during  a  tyi>ical  coin  ulsinn 
in  which  the  pulse  dro{^d  to  68  and  grew  weaker,  the  respirations  failed  to 
start  again  and  the  balqr  died. 

Necropsy  showed  marked  congestion  of  all  organs  with  microscopic  petechial 
hemorrhages  in  the  midbrain,  pons  and  medulla.  There  was  also  edema  of 
the  medttlla  and  endothelial  cell  infiltration  of  the  basal  meninges. 

It  is  unfortunate  that  this  case  was  allowed  to  go  such  a  long  time 
without  treatment,  although  from  l!ie  ItKatioii  of  the  hemorrhages  at 
necropsy  it  is  probable  that  tlie  prognosis  would  have  been  fatal  in 

any  event. 

The  cases  that  eiided  in  recovery  can  be  j^ronped.  All  the  infants 
showed  at  birth  definite  cyanosis  and  asphyxia  which  had  presumably 
been  caused  during  ^  labor.  One  baby  was  delivered  hiy  cesarean 
section^  three  by  version,  one  by  breech  extraction,  and  two  by  normal 
deliveries.  Dry  labor  was  specifically  noted  as  occurring  three  times. 
The  symi>toms  varied.  Four  showed  convulsions  and  only  three 
associated  cyanosis,  five  had  definitely  ten^  or  bulging  anterior 
fontanels,  and  in  only  two  was  there  any  crania!  nerve  involvement. 
Fi\e  allowed  some  silastic  paralysis,  but  only  two  showed  pathologic 
reflexes.  Sixteen  luml>ar  puncture^  were  done  in  the  seven  cases  aiivl 
in  two  ventricular  punctures  were  also  made.  The  highebt  pressure 
measured  was  50  nun.  mercury  and  the  lowest  8  mm.,  each  occurring 
only  once.  The  average  pressure  was  17  mm.  mercury.  Fluid  was 
withdrawn  twdve  times  by  himbar  puncture  and  in  every  withdrawal 
but  one  was  either  yellow  or  definitely  tinged  witfi  blood  not  due  to 
the  trauma  of  the  needle.  One.  the  child  that  was  delivered  by 
cesarean  section,  showed  marked  jaundice  with  a  rise  in  temperature. 
Infection,  including  meningitis,  was  definitely  ruled  out  in  this  case 
before  the  dia^^nosis  was  made.  The  li^nt^^est  time  elapsed  in  any  one 
case  before  being  discharged  relieved  to  the  pediatrician  in  cliarge  was 
thirty-six  days,  and  the  shortest  was  four  days.  The  average  time 
under  treatment  was  twelve  days.  All  of  these  cases  were  discharged 
rdieved  with  normal  pulse,  temperature  and  respiration,  essentially 
normal  physical  examination,  normal  cry  and  ability  to  nurse,  and  all 
gaining,  weight. 

From  this  series  it  can  be  seen  that  intracranial  hemorrhage  of 
*'asphyxial"  origin  in  the  new-bom,  if  treated  from  the  point  of  view  of 
acute  hydrocephalus,  carries  with  it  a  low  mortality.  Thb  is  especially 
evident  on  comparison  with  the  mortality  in  the  other  two  etiologic 
groups,  notwithstanding  the  small  number  of  cases  involved. 
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Optrafive  Treatment. — Our  opeiative  treatment  has  consisted  of 
lumbar  puncture,  subtemporal  (decompression  and  ventricular  puncture. 

Lumbar  piincttire  has  already  been  taken  up  and  need  not  he  apain 
considered.  Suljtemporal  decompression  is  indicated  whenever  the 
cerebros])iiial  tUiid  pressure  rises  above  18  mm.  mercury  in  a  traumatic 
case.  Ventricular  puncture  is  indicated  whenever  a  posthemorrhagic 
menittgismus  has  produced  an  intracranial  pressure  higher  than  18  nun. 
mercury.  Under  other  conditions  we  do  not  feel  that  we  have  as  yet 
had  sufficient  experience  to  arrive  at  definite  conclusions.  We  believe 
that  eventually  subtemporal  decompression  wiU  be  reserved  for  use  only 
in  those  cases  in  which  the  intracranial  pressure  cannot  be  lowered 
permanently  by  a  combination  of  lumbar  and  ventricular  puncture 

\'entricular  puncture  and  subtemporal  decompression  in  these 
infants  >li(juld  always  be  performed  under  local  anesthesia.  These 
children  are  already  suffering  from  a  compression  of  the  medulla  which 
involves  the  respiratory  centers,  and  inhalation  anesthetics  are,  in.  our 
opinion,  extremely  dangerous. 

A  typical  subtemporal  decompression  should  be  performed  if  an 
openitig  is  to  be  made  into  the  skull  through  the  bone.  The  reasons  for 
this  are  the  same  as  tiiose  that  apply  to  subtemporal  decompression  in 
adults,  namely,  the  opening  is  over  a  relatively  silent  area,  the  middle 
meningeal  artery  is  exposed  if  desirable,  and  the  decompression  if 
properly  made  lies  entirely  beneath  and  protected  by  the  temporal 
muscle. 

The  ventricular  puncture  should  be  made  by  way  of  the  anterior 
fontanel,  through  the  frontal  lobe,  and  the  needle  caused  to  «nter  the 
anterior  horn  of  the  lateral  ventricle.  The  point  of  election  in  the 
fontand  is  at  the  most  posterior  portion  of  tbt  junctioii  of  the  mesial 
and  posterior  borders  of  the  right  frontal  bone.  The  skin  and  mem- 
brane ^lould  be  incised  and  the  ventricle  entered  with  a  blunt  needle. 
Every  asq>tic  precaution  should  be  observed  and  the  operation  shotild 
be  performed  in  a  hospital. 

Hemorrhage  from  the  scalp  in  these  operations  should  not  be  con- 
trolled by  any  fi>rin  of  tourniquet.  A  tourniquet  serves  only  to  increase 
the  alreadv  existing  intracranial  venous  congestion.  Such  hemorrhage 
may  be  easily  and  promptly  checked  by  the  metlnxl  evolved  by  Frazier, 
which  consists  of  the  application  of  spaced  hemostats  to  the  galea  widi 
eversion  of  the  edges  of  the  wound. 

LATB  RESULTS  OP  INTKACRANIAL  HEM(«aHAGB  IN  THE  NBW-0OBN 

The  late  morbidity  following  intracranial  henx>rrhage  in  the  new- 
born is  quite  as  serious  as  the  immediate  mortality.  Interesting 
statistical  studies  have  been  made  on  these  cases  of  so-called  Little's 
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disesise  by  Schott  *  and  Sharpe.**  The  latter  has  demonstrated  in  19 
per  cent,  of  tfie  spastic  children  coming  to  his  clinic  an  increase  in 
intracranial  pressure  by  spinal  manometer.  This  is  the  only  type  of  case 
considered  by  him  to  be  a  favorable  suhjcct  for  operative  interference. 
Three  hundred  and  fifty-tif^'hi  Mil)teinix>ral  decompressions  were  per- 
forme<l.  The  operative  mortality  is  given  as  10  per  cent.  Most  oi  the 
patients  operated  on  obtained  some  relief,  and  many,  especially  those 
diildren  nnder  3  years  of  age  when  operated  on,  have  (4itained  prac- 
tically complete  rdief . 

In  the  course  of  the  past  year  we  have  seen  three  cases  of  Little's 
disease.  In  all  there  was  a  history  of  diliicuit  labor  folUtwed  hy  various 
types  and  degrees  of  jxiralysis.  Tine  was  mentally  below  par  for  it.s 
age,  2^'i  years.  There  was  a  complete  paralysis  of  several  eranial 
nerves  ami  the  child  was  generally  mildly  sjxisiic.  Lumbar  pum  turt- 
v.'as  refused  and  the  parents  were  advised  to  place  the  cliild  in  an 
institution.  A  second  diild,  aged  3,  had  had  an  intracranial  birth 
hemorrhage  and  a  right  parietal  decompression  at  that  time.  He  is  now 
suffering  (Tim  an  increased  intracranial  pressure  (30  mm.  mercury) 
with  a  cerebral  hernia  through  the  ill  judged  decompression  opening; 
and  is  under  observation  witli  a  ([uestinn  of  doing  a  decompres-^ifm  on 
the  c^jiposite  side  of  the  head,  '['he  third  child  is  6  years  of  age,  with 
a  left  -sjjastic  hetuiplegia  and  a  detmite  history  of  injury  at  birth.  His 
intracranial  pressure  is  11  mm.  mercury  and  under  orthopedic  treat- 
ment his  condition  is  improving  markedly.  Both  these  diildren  are 
mentally  normal. 

Sharpe  *"  makes  no  mention  of  the  epileptics,  but  Frazier  summed 
up  this  situation  in  19Kv  He  limit-  the  epileptics  suitable  for  opera- 
tion to  those  cases  only  which  ^liow  a  localiTiinor  motor  sijjn  It  has 
always  been  taken  for  granted  in  the  past  that  the  idiocy  and  epilepsy 
following  untreated  cerebral  hemorrhage  in  the  ncvv-ltorn  is  the  result 
of  the  supra  cortical  blood  clot.  We  do  not  feel  that  the  evidence  in 
favor  of  this  is  such  that  the  accuracy  of  this  statement  can  go 
unchalleitged,  especially  in  view  of  the  recent  work  on  intracranial 
pressure,  and  its  relation  to  trauma,  and  Iht  publication  by  Sharpe  of 
the  large  series  of  cases  cited  above.  These  children  are  certainly 
worthy  of  any  help  that  can  be  offered  to  them.  At  present  they  are  a 
luirdeii  t<i  ilieir  fanii'y.  to  the  state  institutions,  and  to  thcnisclveN.  Tliey 
are  passetl  from  one  jx'diatrician  to  anotlier  without  e\er  tj;ettint,'  atiy 
treatment  other  than  y»1aiinu!es.  At  ortho].i'(lii-  chnics  they  are  equally 
unwelcome.  The  whole  question  of  the  j>;ahukjgy.  diagnosis,  and  treat- 
ment of  Little's  disease  should  be  reopened  and  an  endeavor  made  to 
formulate  an  answer  in  the  light  of  our  more  recent  knowledge  of 

46.  Sharpe.  \\'il!inm:  The  Diagnosis  and  Treatment  of  Brr^in  Injuriis.  with 
and  without  a  Fracture  of  the  Skull.  Philadelphia,  J.  B.  Lippuicott  &  Company, 
192a  Plh  525.  m. 
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intracranial  pressure.  Even  ih)w  much  can  be  done  as  prophylaxis  by 
the  recognition  of  the  hemorrhage  as  soon  after  birth  as  possible.*^ 

CONCLUSIONS 

1.  We  profX)se  that  the  following  etiologic  cla-ssification  of  cases  of 
intracranial  hemorrhage  in  the  new-born  be  adopted:  {a)  Traumatic 
group,    ib)  "Asphyxia"  group,    (r)  Fetal  disease  groun 

2.  The  diriffno'^is  of  intracranial  hemorrliage  in  the  new-born  should 
be  ha^cci  on  \hr  following:  (a)  The  history  and  physical  examination. 
(7?)  Tlie  measurement  of  intracranial  pressure  by  spinal  umnonieter. 
( r )  The  determination  of  the  coagulation  and  bleeding  times. 

3.  The  treatment  of  intracranial  hemorrhage  in  the  new'bom 
depends  on  (a)  the  successful  etiologic  classification  of  the  case; -(6) 
the  reaction  and  measurement  of  the  intracranial  pressure. 

4.  The  treatment  of  intracranial  hemorrhage,  due  to  hemorrhagic 
disease,  consists  of  the  administration  of  normal  whole  blood  subcu- 
taneously  until  the  bleeding  and  coagulation  times  have  returned  to 
normal,  and  then  appropriate  relief  of  the  intracranial  hypertension. 


47.  The  followtnR  references  also  bear  on  this  subject: 

Ballantync.  J.  W  :   I'lu  Nature  and  Management  of  Neonatal  Diseases, 

Arch.  Pediat.  S8:141  (March)  1921. 
Champneys.  F.:  Pathology  and  Treatment  of  Asphyxia  Neonatorum,  Med. 

Rcc,  80:448.  1911. 

Mii^ielmann,  F. :  Die  Sauerstoft'druckatinung  zur  Bekami>iuJi^;  dt-s  Sclu  intods 

der  NeuKcliorenen,  Med.  Klin.  9:Ji5.  1913. 
Frazier.  C.  H.i  Ol.stotric  Indcntatimis  ,,f  the  Skiill,  Pr.^Kr.  Mi-d.  1:51.  1913. 
Gchton,  C.  F. :  Oa  the  ICtiolugv  of  Hcmorrliagic  Disease  in  the  \'ew-Born. 

Am.  J.  Dis.  Child.  22:351  (Oct.)  1921. 
Greenwood,  W.  O.:  Artificial  Respiration  in  New-Bom.  Brit.  M.  J.  1:601 

(April  23)  192t. 

Hannah,  C.  K. :  Injuries  to  the  Infant  Produced  at  Birth,  Texas  State  J.  M. 

11:5J9  (Feb.)  1916. 
Henschen,  K.:  Diagnostik  and  Operation  der  Traumatischen  Subdoral- 

blutung.  Arch.  f.  klin.  Chir.  •9:67  1912. 
Kooy,  F.  H. :  Rupture  of  Spinal  Cord  in  Dystocia,  J.  Ncr\*.  &  Ment.  Dis. 
n:l  (July)  192a 

Losce.  J.  R.:  Hemorrhages  in  Nt\v-n..rn,  Med.  Ric.  100:541  (Sept.  24  i  1921, 
Lucas,  W.  P.,  and  Others :  Bluod  Studies  in  the  New-Born :  Morphulugic ; 
Chemical;  Coagulation;  Urobilin  and  Bilirubin,  Am.  J.  Dis.  Child.  Sit 

525  (Dec.)  1921. 

Marchi :  Tu  Obtain  Infants'  Blood  for  Examination.  Pediatria,  Naples  30: 

1  (Jan.  1)  1922;  abstr.,  J.  A.  M.  A.  78:765  (March  in)  1922. 
Moreno  :   Spontaneous  and  Traumatic  Ruptures  <  >f  tlio  ("ranial  Dura  in  the 

Ncw-Born,  Arch.  men.  d'obst.  ct  de  gynec.  Paris,  .April.  1915.  p.  145; 

abstr.  by  R.  M.  Green.  Boston  M.  &  S.  J.  174:947,  1916. 
Pearce.  X.  O. :    Review  of  Recent  Literature  on  the  New-Born,  Am,  J. 

Dis.  Child.  18:1.U  (Aug.)  1919. 
Rcye,  H.:  Spasmophilia;  a  Partial  Review  of  the  Literature,  Arch.  Pediat. 

31:664.  1914. 

Wcntzlcr.  E. ;    Measurement  ot  Intracranial  Pressure,  -\rch.  f.  Kinderh. 
7«:241  (Jan.)  1922;  abstr.,  J.  A.  M.  A.  78:852  (March  11)  1922. 
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5.  The  treatment  of  traunutiG  cases  constats  of  the  prompt  elevation 

of  depressed  fractures,  and  the  rdief  of  the  intracranial  hypettansion 
by  drainage  either  by  lumbar  puncture  or  ventricttlar  puncture  as 
indicated,  or  typical  subtemporal  decompression, 

6.  The  treatment  of  "asphyxin"  cases  consists  of  the  relief  of  the 
intracranial  hypertension  by  drainage  eiil^er  by  lumbar  puncture  or 
ventricular  puncture  as  indicated,  or  typical  subtemporal  decompression. 

7,  Cerebral  localization  of  pa^logy  in  the  new-born  is  rardy 
posuble,  and  is,  therefore,  not  amenable  to  surgical  measures  looking 
toward  its  correction, 

8,  The  pathology,  diagnosis  and  treatment  of  Little's  fh-ease  should 
be  studied  more  extensively  from  the  point  of  view  o£  intracranial 
pressure.  « 

We  wish  to  take  this  opportunity  to  thank  the  trustees.  Dr.  Newell,  and  the 
Staff  of  that  bospiut  for  their  ktiKlneM  in  allowing  us.  to  study  and  treat 
these  cases. 
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CONGENITAL   DEFICIENCY   OF  THE  DIAPHRAGM* 


JOHN  STEPHENS  LATTA 

OMABA 

Recently  there  hris  been  brought  lo  ihc  allention  of  tl)c  writer  a 
case,  encountered  by  Dr.  C.  W.  Pollard  in  his  practice,  which  presented 
the  interesting  and  rather  unusual  condition  of  almost  total  defidenqr  ' 
of  the  left  side  of  the  diaphragm.  Associated  with  and  doubtless  as  a 
result  of  this,  tfiere  were  found  some  otiwr  minor  anomalies,  the  most 
evident  of  which  was  a  tnisplacement  of  some  of  the  abdominal  viscera 
into  the  left  pleural  cavity.  It  was  obvious  that  these  misplaced  viscera 
represent  n  spiirtmis  hernia,  due  to  an  arre'it  in  development  nf  the  left 
side  of  the  diaphragm,  ratlier  than  a  true  iiernia  due  to  a  lack  of 
dtapiiragniatic  muscular  tonus  or  development,  for  these  viscera  were 
not  enclosed  in  a  hernial  sac  but  lay  free  in  the  left  pleural  cavity. 

On  reviewing  the  available  literature  concerning  the  subject  of 
congenital  diaphragmatic  hernia  it  was  found  that  the  spurious  type 
occurs  most  frequently.  References  have  been  found  in  this  literature 
to  127  cases  which  could  definitely  be  classified  as  spurious,  due  to 
defective  diaphragmatic  formation.  '!  'h'  <7reatcr  percentage  nf  these 
deficiencies  were  found  to  occtir  on  the  left  side,  seventeen  only  being 
right-sided  and  the  remaining  111)  left-sided.  No  autlienticnted  cases 
of  complete  lack  of  the  diaphr.-^m  were  found,  although  one  such  case 
was  mentioned  as  having  occurred  (Bowditch*). 

In  tiie  case  of  deficiencies  on  the  right  stde»  they  were,  in  prac> 
tically  all  cases,  relatively  small,  admitting  only  a  slight  misplacement 
of  abdominal  viscera  into  the  thorax,  usually  a  small  portion  of  the 
right  Inhe  of  the  liver  In  one  case  there  was  an  extensive  right- 
sided  deficiency,  which  allnwed  the  entire  right  lobe  of  the  liver,  all  of 
the  small  inte•^tine,  the  caecum  and  appendix,  and  the  colon  to  pa-^s  into 
the  right  pleural  cavity  (Kocher*).  Spencer*  also  described  a  similar 
case  in  whidi  there  was  a  large  defect  on  the  right  side  of  tfie  dia- 
phiagm,  through  which  the  right  lobe  of  the  liver,  caecum  and  appendix, 
the  small  intestine,  and  the  right  kidney  protruded  into  the  right 
pleural  cavity.  St.  Hiliare*  gives  an  account  of  a  case  in  which  the 
right  side  of  the  diaphragm  was  lacking,  a<lmitting  the  stomach,  small 
intestine,  and  the  right  lobe  of  tlie  liver  into  tlie  thorax.   In  seven  of 

*  Received  for  publication,  June  26,  1922. 

*From  tiie  Department  of  Anatomy,  University  of  Ncbrasks,  College  of 

Medicine. 

1.  Bowditch.  H.  I.:  Charlestnn  M.  I   10:.?%.  1855. 

2.  Kocher:    Ccrhantt's  Uinu\h.  Kinderh.  6:   No.  2.  1880. 

3.  Spencer,  H.  R.:   Tr.  Obst.  Soc.  Lond.  Zl:\32,  1890. 

4.  St  Hiliare,  G.:  Schmidt's  Jahrh.  m$336^  1864. 
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the  recorded  cases  of  rigfat-sidcd  deficiency  (Textor     tlie  size  of  the 

defect  was  not  stated. 

Cases  with  left-sided  deficicnries,  however,  present  considerable 
variation  in  the  size  of  the  detect,  and,  therefore  equal  variation 
in  tlie  amount  of  di<;placement  of  viscera.  Of  the  110  ca-^es  of 
this  type,  in  sixty-eight  tlieie  were  large  or  medium-sized  defects, 
in  fourteen  llie  defects  were  quite  small,  and  in  twenty -eight  (Textor  ^) 
die  size  of  the  defect  was  not  stated.  In  several  cases  it  was  stated  that 
'  the  entire  left  half  of  the  diaphragm  was  wanting,  and  in  a  few  others 
it  was  said  to  be  represented  only  by  a  muscular  band  around  the 
costal  margin  of  the  left  side. 

The  small  number  of  reported  cases  nf  ricjht-sided  hernias  of  the 
diaphragm  arc  related,  douhlless.  to  the  position  of  the  hver,  as  stated 
by  Livingston.'  it  is  doubtful,  however,  whether  the  presence  of  the 
liver  on  the  right  side  influences  the  formation  of  the  right  pleiu-o^ 
peritoneal  fold,  or  tends  to  diminate  the  possibility  of  the  occurrence 
of  a  defidem^.  But  it  surely  does  decrease  the  possibility  of  misplace^ 
ment  of  viscera  into  the  right  pleural  cavity.  As  it  is  this  misplacement 
of  viscera  which  produces  the  pronounced  symptoms  in  diaphragmatic 
hernia,  it  is  very  possible  that  there  arc  many  instance':  of  right-sided 
diaphragmatic  defect  which  produce  no  symptoms,  and  thus  escape 
notice. 

Only  occasionally  is  the  diaphragmatic  defect  accompanied  by  other 
devetopmental  defects,  except  that  of  undeveloped  lung,  and  in  prac- 
tically all  cases  the  diild  is  absolutdy  normal  in  external  appearance. 

In  one  case  (Abt*)  the  deficiency  was  accompanied  hy  hypertrophy 
of  the  thyroid  gland.  In  five  instances  (Gilford,*  Giles,"  Lacher," 
BischofT")  a  considerable  hypertropliy  of  the  liver  was  noted.  Seven 
cases  were  dcM  ribed  of  left-sided  diaphragniaiie  defect  associate<l  with 
the  devclupiiicnt  of  accessory  Iimgs  (Cockayne  and  Gladstone,^' 
Gruber,'^  Kohn,**  Robsmann,'*  von  Gossnitz,**  Kaup'^).  Two  cases 
were  reported  with  an  assodated  faemicephalons  condition  (Bisdwff," 
Gniber^*),  and  one  with  hydrocephalous  and  also  with  intestinal  occlu- 
sion (Gruber"). 

5.  Textor:  Schmidt's  Jahrb.  57:04.  1864. 

6.  Livingston,  P. :  Am.  J.  Obst.,  1882,  p.  733. 

7.  Abt,  I.  A.  :  Arch.  Pcdiat.  17:  1900. 

8.  Gilford,  S. :  Brit.  J.  Child.  Dis.  1:  1904 

9.  r.ilcs.  A.  E.:  Tr.  Obst.  Soc.  Lond.  34:1.L'.  1S92. 

10.  Lacher.  L.:  Deutsch.  Arch.  f.  klin.  Med.  27:  1880. 

11.  Bischoflf:  Arch.  f.  Gynak.,  1885,  p.  437. 

12.  Cockayne.  E.  A.,  and  Gladstone,  R.  J.:  J.  Anat.  52:64.  1917. 

13.  Gruber.  G.:  Bcitr.  i,  path.  Anat.  u.  allg.  Path.,  1914,  p.  491. 

14.  Kohn:  Tnatigr.  Diss.  Konigshcrg.  1913. 

15.  RoliMiUiim  :    Iiiau^,'.  Diss.  KonlRsberg,  1904. 

16.  Von  Gossnitz:  Jenaische  Ztschr.  f.  NaturwUs.  38:619. 

17.  Kaup:  1891,  qtioted  from  Gruber,  G. 

la  Gruber,  W.:  Virchows  Arcb.  f.  path.  Anat.  47:382,  1869. 
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In  the  case  here  presented,  a  male  child  was  born  widi  an  uneventful 
ddivery,  apparently  well  nourished  and  normal,  except  that  the  heart 
beat  was  wdl  to  the  right  side  of  the  diorax.  No  pathologic  parental 

history  was  gtven. 

Attempts  to  initiate  respiration  proved  un«Jiiccessful,  and  when  arti- 
Bcial  respiration,  which  had  bccTi  ktjit  uji  tur  some  time,  was  stopped, 
the  cliiltl,  after  struggling  lo  breathe,  liied.   Cyanosis  was  very  marked. 

Postmoitem  examination  revealed  the  fact  that  the  diaphragm  was 
entirely  lacking  on  the  left  side,  the  left  pleural  and  the  peritoneal 
cavities  having  wide  conununication.  At  the  points  of  attachment  of 
the  free  edge  to  the  dorsal  and  ventral  body  wall  it  was  found  to  be 
slightly  to  tlif  let't  of  the  nn'dliiif.  This  free  edge  was  thickened  to 
form  a  heavy  muscular  band.  The  thickening  indicated,  dotibtless, 
that  the  lateral  spread  of  the  diaphragm  to  the  lett  had  been  mechanic- 
ally inii>aired  by  the  misplaced  peritoneal  viscera.  The  phrenic  nerves 
were  present  on  each  side  in  thdr  normal  position,  the  right  innervating 
the  ri{g^t  side  of  the  diaphragm  and  the  left  being  distributed  to  the 
thickened  mtiscular  band  of  the  free  edge. 

The  diaphragmatic  defect  can  be  explained  as  an  arrest  of  develop- 
ment. The  fusion  of  the  splanchnic  mesoderm  surrounding  the  left 
omphalomesenteric  vein  with  the  somatic  rnesodcrm  of  the  body  wall 
did  not  extend  as  far  laterad  as  normally,  and  as  a  result,  that  jxirtion 
of  the  diaphragm  derived  from  the  left  side  of  the  septum  transversura 
v&  represented  only  by  the  thickened  muscular  band  along  the  free 
border,  whkh  is  innervated  by  tfie  left  phrenic  nerve.  The  left  lobe 
of  the  liver,  also  associated  in  development  with  this  portion  of  the 
septum  traiisvcrsum,  is  reduced  in  size.  In  addition  to  this  the  left 
pleuroperitoneal  membrane  has  failed  entirely  to  develop,  leaving  tlie 
left  pleiirnperitoncal  duct  widely  open.  This  latter  developmental 
failure  inav  he  in  some  way  related  to  the  partial  faihire  of  the  »-eptum 
transvcr&um,  to  the  atypical  condition  of  the  left  duel  of  Cuvier,  or  to 
an  anomalous  condition  of  the  left  mesonephric  ridge,  or  to  a  combi- 
nation  of  sudi  c»nditi<ms,  all  of  which  are  associated  with  the  develop^ 
ment  of  the  pleuroperitoneal  membranes. 

This  large  diaphragmatic  defect,  as  should  be  expected,  was  associ- 
ated with  a  great  change  in  position  and  relations  of  the  peritoneal 
viscera.  The  esophagus  pierced  the  diaphragm  just  to  the  right  of 
the  thickened  free  hrtrdcr,  the  cardiac  end  of  the  stomach,  therefore, 
being  in  its  usual  iMixiiion.  The  fundus  of  the  stomach,  however,  had 
pushed  itself  forward  through  the  defect  into  the  left  pleural  cavity, 
its  lof^tudinal  axis  being  obliquely  ccphalocaudad,  with  the  greater 
curvature  cephalolateral,  to  the  left,  the  spleen  being  situated  along  the 
greater  curvature.  The  positk>n  of  the  pylorus  was  somewhat  cephalad 
of  the  cardia.  The  duodenum  was  attached  by  a  short  mesentery  to  the 
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dorsal  body  wall,  instead  of  being  bound  down  to  it  as  normally.  Its 
course  was  not  unusual.  The  jejunum  and  ileum  were  not  of  special 
interest  except  that  they  were  crowded  to  the  left  and  forward  so  that 
the  jejunum  lay  entirely  within  the  left  pleural  cavity  (Fig.  1). 


Fig.  1 


The  colon  was  also  considerably  misplaced.  The  ascending  meso- 
colon was  very  short  and  was  not  fused  with  the  dorsal  body  wall, 
so  that  the  ascending  colon  was  not  bound  down  to  the  body  wall,  and 
its  position,  as  was  that  of  the  caecum  and  appendix,  was  near  the 
midline.  The  lack  of  fusion  of  the  ascending  mesocolon  with  the  bmly 
wall  accounts  also  for  the  looser  binding  of  the  duodenum  to  the  body 
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wall.  In  its  course  the  ascending  colon  ran  caudally,  then  describing  a 
U  curve  ran  cephalad  to  a  point  just  below  the  free  edge  of  the 
diaphragm.  From  here  the  transverse  colon  coursed  obliquely  to  the 
ui)per  left  portion  of  the  left  pleural  cavity,  bent  sharply,  and  ran  cau- 
dally along  the  lateral  body  wall.  \i  a  point  opposite  the  free  edge  of  the 
diaphragm  it  became  bound  down  to  the  body  wall  and  was  considered 
as  the  descending  colon.  The  loops  of  the  sigmoid  colon  were  extremely 
large,  and  together  with  the  somewhat  hypertrophied  liver  and  the 
rectum  completely  filled  the  right  half  of  the  peritoneal  cavity  (Fig.  2). 


Fig.  2 


The  liver  was  somewhat  atypical.  The  right  lobe  was  normal  in 
position,  but  po.ssibly  a  little  hypertrophied.  The  left  lol)€  was  sub- 
normal in  size  and  the  greater  part  of  it  was  located  above  the  dia- 
phragm in  the  left  pleural  cavity,  the  muscular  band  of  the  free  edge 
forming  a. deep  groove  on  its  cephalic  surface.  The  blood  circulation 
of  the  liver  had  evidently  not  been  interfered  with. 

The  presence  of  these  peritoneal  viscera  in  the  thora.x  had  greatly 
influenced  the  development  and  position  of  the  thoracic  viscera.  Only 
a  vestige  of  the  left  lung  was  found  as  a  small  flap  of  tissue  in  the 
upper  central  portion  of  the  left  pleural  cavity.  This  cavity  was 
greatly  increased  in  size,  crowding  the  mediastinum,  thymus,  and  heart 
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considerably  to  the  right,  thus  accounting  for  the  fact  that  the  heart 
beat  was  feU  on  the  right  side  of  the  thorax.  This  displacement  had  so 
decreased  the  size  of  the  right  pleural  cavity  as  to  impair  the  function 
of  that  lung.  The  entire  peritoneal  portion  of  the  alimentary  tract  was 
distended  with  gas,  although  neither  intestinal  occlusions  nor  imper- 
forate anus  were  found,  thus  further  increasing  the  pressure  upon,  and 
interfering  with  the  function  of  the  heart  and  lungs.  These  conditions 
were  mechanically  incompatible  with  life,  death,  in  this  case,  resulting 
from  pulmonary  insufficiency,  followed  by  extreme  dyspoena  and 
cyanosis  (Fig.  3). 

Added  to  these  conditions  before  described,  there  was  found,  just 
above  the  free  edge  of  the  diaphragm  and  adherent  to  it  by  a  short 
strip  of  connective  tissue,  a  triangular  mass  of  tissue,  slightly  larger 


Fig.  3 

than  the  vestigial  left  lung,  and  resembling  it  in  appearance.  Histologic 
examination  of  sections  of  this  tissue  showed  it  to  be  an  accessory  lung 
(Fig.  1). 

Cockayne  and  Gladstone "  in  a  review  of  literature  found  that 
in  twenty-nine  cases  in  which  accessory  lungs  had  been  reported, 
seven  of  these  had  been  associated  with  congenital  diaphragmatic 
hernias.  The  deficiencies  in  all  these  cases  were  on  the  left  side,  and 
the  acces.sory  lungs  were  also  on  the  left  side,  three  only  of  the  twenty- 
nine  cases  indicated  accessory  lungs  on  the  right  side,  and  in  six  the 
accessory  structure  was  sulxliaphragnTatic.  It  has  been  suggested  that 
accessory  lungs  might  be  accounted  for  by  the  adhesion  of  portions  of 
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the  embryonic  pulmonary  tissue  to  surrounding  parts  or  organs,  from 
which  they  draw  a  blood  supply,  and  then  become  separated  from  the 
parent  tisstw  and  grow  independently. 

This  theory  seems  very  plausible  in  the  present  instance.  The 
only  point  of  attachment  of  the  accessory  lung  is  by  means  o{  this 
narrow  fibrous  band  to  the  thoracic  side  of  the  thickened  muscular  edge 
of  the  diaphragm.  Thrcnigh  this,  then,  is  surely  the  t»nly  source  of 
this  vascular  supply.  P.i>tli  tin-  aflhe'^ion  of  the  embrymiir  imhiionary 
tissue  tf)  the  diaphrafjni  and  it.>»  separation  from  the  parent  ii^mic  could 
be  explained  by  tlie  unusual  mechaiiical  eruditions  present  in  the  kit 
pleural  cavity,  due  to  the  diaphragmatic  defect.  It  is  apparent,  in  this 
case,  that  the  presence  of  accessory  lung  is  a  result  of,  rather  than  a 
cause  of  the  defect  in  the  diaphragm. 

The  prognosis  in  all  cases  of  congenital  deficiencies  of  the  diaphragm 
is  bad.  In  112  of  the  127  cases  reviewed,  the  age  at  time  of  death 
was  given.  Eighty-eight  of  the  infants  were  either  stillborn  or  died 
^s•it]lin  an  hour  or  two  after  birth.  However,  life  is  not  always  so 
abruptly  terminated  by  these  conditions,  as  shown  by  the  followinj^: 
One  case  was  rcfx^rtcd  in  which  the  child  lived  three  day*;  (  Fischer 
one  lived  four  davs  (  Millard  ^"),  one  lived  eleven  davs  (  Kronibhol:?  -'). 
one  lived  two  nuuUiis  ( ISdoker nnc  lived  four  months  ((jiltord  *). 
one  lived  six  montlis  (Hillier,  Ol),  one  lived  ten  months  (Fother- 
gill  one  lived  eleven  and  one-half  months  (Lacher  three  lived 
three  years  (Textor,'  Mayes'*  two  cases),  three  lived  seven  years 
(Dtemenbrock,*'  Textor,"  Downes^),  one  lived  eighteen  years 
(Doberauer"),  one  lived  twenty-two  years  (Rosenthal,  Keim  and 
Huguier-*),  one  young  adult  (Beck*"),  one  lived  thirty-one  year* 
(H^s**),  one  lived  thirty-three  years  (Abel"),  one  lived  forty-three 
years  (Monks"),  one  lived  forty-seven  years  (Vogel*'),  one  lived 

19.  Fischer:   Diss,  dc  hern,  diaphr.,  Berlin.  1840. 

20.  Millard:  anstatt's  Jahrb.,  1857.  No.  3,  p.  203. 

21.  Krnmhhnl/:    Schmidt's  Jahrb.  28:199,  1840. 

22.  Booker,  VV  .  D. :  Arch.  Pcdiat.  14:649.  1897. 

23.  Fothergill :  Quoted  from  Lacher. 

24.  Mayes.  H.  \V.:  Med.  Rcc.  97:713.  1920. 

25.  Diemenbrock:   Schmidt's  Jahrl).  121:336.  1864. 

26.  Downes.  VV.  A.  :  Ann.  Surg.  67:748,  1918. 

27.  Doberauer;  Brit.  J.  Child.  Dis.-ll:  1914. 

28  Rosenthal,  G.;  Keim,  G.,  and  Hugttier:  Bull.  Soc.  d'Obst  de  P^r^  1890, 

p.  147, 

29.  Beck.  T.  S.:  Tr.  Path.  Soc.  Lond.  6tl9,  1854. 

30.  Hcxs.  T.  H.:  Quart.  Bull.  Xortlnv.  vti  rn  Vniv.  Med.  School  T:  1910. 

31.  Abel,  K.:  Berl.  kliu.  Wchnschr.  81:84.  1894. 

32.  Monks,  E.  H.:  Brit.  M.  J.  1:708,  1914. 

33.  Vogel.  K.  M. :  Am.  J.  M.  Sc.  148;  1913. 
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fifty-seven  years  (Fry  **),  one  lived  fifty-eight  years  (Carson  and  Huel- 
semann*')»  and  one  lived  seventy  years  (Guttnuui**). 

In  many  of  these  instances,  especially  those  in  which  death  did  not 
ocx:ur  until  adult  life,  the  diaphragmatic  insufficiency  was  unrelated  to 
the  cause  of  death,  the  subjects  apparently  sufFerinp  no  inconvenience 
from  thi«5  lack.  Either  the  misplaced  stnictures  were  not  enough 
seriously  to  disturb  the  pulmonary  and  cardiac  function,  or  the  unaffected 
lung  had  so  been  able  to  function  as  to  compensate  for  the  loss  of  iunc- 
tion  of  the  other  lung.  But  in  all  cases  in  which  death  was  the  direct 
result  of  the  diaphragmatic  defect,  cyanosis,  accompanied  by  extreme 
dyspoena  and  vomiting  were  diaracteristic  Sjrmptoms.  In  cases  of 
deaths  in  early  childhood  the  amount  of  displacement  was  usually  great 
enough  to  force  the  heart  from  its  normal  position  (right-sided).  Per 
cussion  of  the  thorax  gives  a  tympanic  note  over  the  area  under  which 
the  hollow  peritoneal  viscera  lie.  (jas  is  often  formed  and  gu^  sounds 
may  be  heard  in  these  areas  of  the  thorax.  The  more  violent  symptoms 
are  most  acute  when  there  is  gas  content  in  the  mi^aced  portions  of  the 
tube,  and  are  much  relieved  by  the  passage  of  the  gas. 

However,  the  diagnosis  of  diaphragmatic  hernia  in  either  the 
acquired  or  congenital  form  is  extremely  difficult,  as  shown  by  the 
figures  of  Leichtenstern,"^  tlie  condition  being  usually  not  discovered 
until  necropsy.  The  recent  use  of  the  roentgen  ray  in  suspected  cases 
eliminates  some  of  this  uncertainty.  But  as  the  majority  oi  the  con- 
genital cases  terminate  fatally  very  shortly  after  birth,  if  the  diagnosis 
is  made  in  these,  it  must  be  based  upon  physical  conditions,  as  given 
above,  cyanosis,  dyspoena,  and  possible  vomiting,  associated  with 
atypical  chest  sounds,  abnormal  position  of  the  heart,  and  unsuccessful 
attempts  at  respiration.  It  is  very  possible  that  congenital  deficiencies 
nf  the  dia]ihragin  terminating  fatally  are  more  common  than  is  indicated 
l)y  review  <if  the  literature,  many,  doubtless,  not  having  been  dis- 
covered because  of  the  extreme  difficulty  of  the  diagnosis.^* 
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The  patholog}'  of  congenita)  hyperlruphic  j>yluric  stenosis  is  defi- 
nitely known.  The  pathologic  physiology  is  still  a  matter  of  dispute. 
Some  believe  that  the  symptoms  are  due  to  the  mechanical  obstruct 
tion  of  the  tumor  itself.  Others  hold  that  spasm  is  responsible 
for  the  manifestations  of  this  condition.  Both  factors  probably 
are  operative.  W  hatever  view  is  held,  the  picture  of  pyloric  stenosis 
is  easily  explained.  Xarrnwin^  i>f  the  pylours,  anatomic,  spastic, 
or  both.  (ih»;tnicts  the  passiige  of  food  from  the  stomach  AH 
the  symj)tnin>  may  be  referred  to  that  single  fact.  In  onler  to  luice  the 
contents  \yeyoiu\  the  pylorus,  gastric  peristalsis  is  exaggerated.  This 
proceeds  until  the  waves  show  through  the  abdominal  wall  running 
from  cardia  to  pylorus.  Visibility  of  the  conti|ictions  is  enhanced  by 
the  diminished  tone  and  atrophy  of  the  musculature  of  the  abdominal 
wall,  due  to  the  virtual  starvation  which  accompanies  the  condition. 
The  pyloric  tumor  may  be  palpated,  particularly  when  the  peristaltic 
wave  reaches  it.  Xdinitint^  occurs  liecntise  the  increased  intraji:[astric 
tension  produced  by  the  strong  stomach  contractions  forces  the  contents 
through  the  more  patent  cardiac  end.  With  the  pylorus  occluded, 
the  feedings  are  projected  tlirougli  the  mouth  and  nose.  When  the 
peristaltic  waves  become  vigorous,  distress  is  often  manifested  by  the 
infant.  Hunger  stools,  consisting  of  thin,  green,  slimy  passages,  and 
constipation  occur  because  little  food  passes  die  pylorus.  Loss  in 
weight  results. 

The  RSk  of  Spasm. — Spasm  is  considered  in  the  etiology  as  well 
as  the  symptomatology  of  hypertrophic  stenosis.  Because  snakelilw  con- 
traction waves  are  seen  passing  over  the  surface  of  the  tumor  on  opera- 
tion, some  observers  attribute  the  hypertrophy  to  this  constant  activity. 
Facts  indicating  that  these  contractions  are  caused  by  the  timior  will 
be  furnished  later. 

The  symptoms  of  pyloric  steucKsis  have  been  a.scribed  to  spasm  of 
the  pylorus  because  relief  has  frequently  followed  tliick  cereal  feedii^ 
and  atrofnn  administration.  However,  diick  cereal  is  more  difficult  to 
eject  thui  fluids.  Furthermore,  atropin  does  not  exert  a  selective  action 

♦  Received  for  publication,  July  7,  1922. 

♦  From  the  Department  of  Physiology  of  the  Loyola  University  School  of 
Ifedictne. 


Digitized  by  Google 


EXrEKlMESTAL   PYLORIC  STENOSIS 


307 


on  the  pylorus.  It  paralyzes  the  vagus  endings  with  depression  of  all 
I»eristalsis  of  the  stomach.  In  this  way  it  overcomes  spasm  from 
extrinsic  causes;  for  instance,  the  pylorospasm  due  to  gallbladder  and 
appendix  disturbances.  On  the  other  hand,  atropin  has  no  effect  on  the 
spasm  from  intrinsic  causes  due  to  local  pathologic  conditions.'  Spasm 
nhich  may  be  associated  with  the  usual  pyloric  tumor  of  infancy  will 
be  unaffected  by  atropin.    Gastric  peristalsis  may  be  depressed  so  that 


Section  through  pylorus  showing  paraffin  in  the  submucosa  subdivided  by 
connective  tissue  strands  and  thickened  muscularis.  Note  the  narrow  lumen 
and  infolding  of  the  mucosa.  The  condition  was  more  marked  before  the  shrink- 
ing due  to  fixing  the  tissue.    X  3. 

one  or  more  feedings  are  retained  only  to  be  vomited  in  large  part  at 
a  later  time. 

The  Present  Problem. — The  anatomic  condition  of  hypertrophic 
pyloric  stenosis  was  imitated  by  the  production  of  an  intramural  tumor 
in  the  pylpric  region  in  order  to  determine  the  effect  of  pure  mechanical 

1.  Carman:  I.  A.  M.  .\.  66:1283  (April  22)  1916.  Ivy:  Arch.  Int.  Med. 
25:3  (Jan.)  1916. 
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obstruction.  This  angle  was  chosen  because  the  medical  treatment 
proceeds  against  the  spasmodic  factor  and  the  sui^gical  treatment'  by  the 
Stiauss  or  Rammstedt  operation  corrects  both  anatomic  and  nervous 
conditions  by  splitting  the  tumor  and  interfering  with  the  nerve  supply 
of  the  region^  particularly  in  the  plastic  modification  of  Strauss.' 

Paraffin  was  used  with  a  melting  jxiint  of  55  C.  and  a  solidifying 
temperature  of  42  C.  Six  dog^s  were  employed.  Under  ether  anesthesia 
an  incision  was  made  in  tlie  rij:;^ht  rectus  muscle  and  the  pylorus 
delivered.  The  paraftin  was  injected  into  the  niuscularis  in  (juantities 
of  irom  8  to  15  c-c.  Several  |X)ints  were  injected  to  effect  an  amiuiar 
distribution  of  the  material  so  that  a  marked  anatomic  obstruction 
might  be  obtained.  The  paraffin  was  boiled  and  slowly  cooled  to  45  C. 
This  gives  an  homogeneous  liquid  which  does  not  solidify  until  injected. 
If  cooling  is  rapid  the  paraffin  solidifies  in  the  syringe  or  needle  before 
it  can  be  properly  injected.  A  large  bore  needle  must  be  used. 

The  animals  Yfert  observed  as  long  as  seven  months.  Vomiting 
was  noted.  The  emptying  time  of  the  stomach  was  studied  and  com- 
pared with  normal  animals.  Gastrostomy  was  later  performed,  and 
stninach  tracings  taken  and  comj>ared  with  normal  animals.  Finally, 
the  animals  were  exaniinef!  post  mortem,  and  the  anatomic  condition 
studied  grossly  and  micro--copica11y. 

Results. — immediately  after  the  paraffin  \\a^  injectcf!.  a  glistenmg, 
white  mass  was  produced  reseuibiing  remarkably  the  ])ale  tunior  ordi- 
narily seen  in  the  human  subject.  Still  more  striking  \va^  tlie  appear- 
ance of  the  typical  snakelikc  contractions  over  this  area,  later  running 
down  tjie  duodenum  and  toward  the  antrum.  The  contractions  were 
cbserv«l  as  long  as  the  r^on  was  in  view.  It  should  be  noted  that  all 
the  animals  had  been  given  i4so  grain  of  atropin  and  %  grain  of 
nriorphin  subcutaneously  about  one  half  hour  before  the  actual  injection. 

Vomiting  only  occurred  the  first  and  sometimes  the  first  two  days 
after  operation.  Following  this  there  were  no  periods  of  vomiting  with 
measured  amounts  of  food  and,  later,  the  r<^lar  feedings  of  the 
I  normal  dogs. 

The  emptying  time  was  .studied  by  administering  measured  quanti- 
'  ties  of  food  and  producing  eniesis  by  the  subcutaneous  injection  of 

I'lo  grain  of  aixtmorphin.    Normal  dogs  were  use<l  a'^  controls  It 
!  wa>  found  more  accurate  to  secure  enipt\itig  bv  thi-  inean^  than  hv 

asjiiration.  A  mixture  of  50  gm.  bread  and  100  gui.  meal  grounil 
together  and  200  c.c.  of  water  was  given  and  the  residue  evacuate<l 
in  one  and  one-half  hours.  » 

j  2.  Strauss:  J.  A.  M.  A.  71:807  (Sept.  7)  1918. 
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Fatrafiin  Aniirals  Coatrol  Animals 

Cm.  Gm. 

240  200 

220  320 

240  260 

200  ISO 

220  220 

One  animal  with  paraffin  in  die  pylorus,  which  also  had  an  epi* 
gastric  hernia,  gave  a  residue  of  80  c.c.  one  hour  after  200  c.c.  milk 
vras  given,  while  two  controls  gave  10  and  25  c.c,  respectively.  This 
result  might  well  be  due  to  tlie  stasis  from  the  large  hernia. 

There  was  some  increase  in  the  amplitude  of  tlie  stdinacli  contrac- 
tions in  the  injected  animals,  although  unusual  tetanic  periods  did  not 
occur. 

The  physical  condition  of  the  animal  was  good.   They  thrived  and 
were  very  active.  In  fact,  two  of  them  killed  each  other  fitting. 
Postmortem  examination  revealed  swelling  of  the  mucosa  overlying 

the  paraffin  areas,  but  tiiere  were  no  findings  of  ulceration  or  hyperemia. 
Dilatation  of  the  stomach  was  not  noted.  Section  showed  the  lumen 
almost  closed.  The  mucosa  was  thrown  into  f^lds  resembling  the 
clinical  species  (Fig.  1).  Tlu'  inu«>cn1aris  about  the  pciraftin  areas  was 
.somewhat  ihickened.  r,li<tenin^  ])articlcs  of  paraffin  ajtpcarcd  in  the 
submucosal  region  wiiere  the  injeciiun  had  bulgetl  ilie  mucosa  into  tlie 
lumen.  Microscopic  .section  showed  that  trabeculae  of  connective 
tissue  had  apparently  invaded  the  paraffin  mass  subdividii^  it  into 
smaller  particles.  The  fibroblasts  assumed  an  epithelial  like  appearance 
and  arrangement  so  that  thinner  sections  resembled  carcinoma.  Qoser 
examination  revealed  the  true  character  of  the  young,  deeply  stainii^ 
cells.  There  were  no  giant  cells. 


SU.MMARV 

1.  The  anatomic  condition  in  cont^enital  hypertropliic  pyloric  stenosis 
!!.ay  be  reproduced  by  the  injection  of  jiaraffin. 

2.  The  picture  of  pyloric  stenosis  is  not  produced,  (a)  Vomiting 
i"^^  only  temporary,  (b)  Emptying  time  ib  not  conspicuously  retarded. 
ic)  Stomach  contractions  are  moderately  increased,  {d)  Stools  are 
nonnal.   {e)  Emaciation  does  not  occur. 

3.  It  is  probable  that  the  snakelike  contractions  over  the  surface  of 
the  tumor  are  the  result  of  the  muscular  hypertrophy  in  infants,  because 
the  injection  of  paraffin  reproduces  these  peculiar  contractions  almost 
immediatdy  and  quite  constancy.  It  may  be  stated,  therefore,  as  a 
matter  of  speculation  tliat  the  tumor  of  hypertrophic  stcnos's  acts  as  a 
foreign  body  and  tends  to  cause  local  contractions.  The  .iimilarity  to 
fibroid  tumors  of  the  uterus  is  immediately  suggested. 
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4.  It  appears  from  the  failure  to  produce  obstructive  syniiJtoms 
Clespite  marked  anatomic  obstruction  that  the  clinical  picture  of  hyper- 
trophic pyloric  stenosis  is  not  due  to  the  anatomic  condition,  alone. 
'rhi>  aj^rees  with  the  clinical  findings,  in  which  the  tumor  is  usually 
unilateral  and  rarely  annular. 

W'c  wish  to  thnnk  Dr.  A.  C.  Tvy  for  Ms  valiiaMc  ^nsjgestions  and  assistance 
during  the  course  of  this  work,  and  Dr.  Edwin  G.  Kirk  of  the  Postgraduate 
Hospital  and  Medical  School  for  special  pathologic  preparations. 
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THE    FOOD    REQUIREMENTS   OF  CHILDREN 


V.   P£RC£NTAG£  DISTRIBUTION    OF   CALOKIES  * 

L.  EMMETT  HOLT,  UJ>.,  amo  HELEN  U  FALES 

mW  YORK 

in  the  preceding  articles  in  this  series  we  have  discussed  the  total 
caloric  need  of  the  average  healthy  child  and  Ae  amounts  of  the 
different  food  constituents — ^protein,  fat  and  carbohydrate — which  should 
make  up  the  diet.  The  next  point  to  be  considered  is  the  relation  of 
these  food  constituents  to  each  other  and  the  relation  of  each  to  the 
diet  as  a  whole ;  in  other  words,  the  percentage  distrihution  of  the  total 
calories  into  those  g'ivcn  a^v  fat,  a«;  protein  and  as  carbohydrate. 

In  order  to  (Ictcrniine  the  usual  relation  of  tlic  constituents  of  the 
diet,  we  have  calculated  the  pcrct  ntagc  distribution  of  the  calories  in 
the  diets  of  tlie  106  healthy  children  troni  1  to  18  years  of  age  studied 
by  us.  The  values  thus  obtained  for  the  individual  observations  are 
shown  in  Ouirt  1.  The  proportion  of  the  total  calories  taken  as 
protein  is  shown  at  the  bottom,  that  as  fat  in  the  middle  and  that  as 
carbohydrate  at  the  top. 

It  is  evident  that  the  proportion  of  the  calories  taken  as  protein 
shows  the  least  variation.  The  average  value  for  all  the  cases,  regard- 
less of  af^c.  is  15  per  cent.  The  range  is  from  11  to  23  per  cent., 
while  more  than  one-halt  the  values  are  between  14  and  Ih  per  cent. 

The  per  cent,  of  ihe  total  caloriej>  taken  as  fat  \aries  much  more 
widely.  1  he  range  is  from  21  to  51  per  cent.,  but  three- fourths  of  the 
valncs  are  between  30  and  40  per  cent.  The  average  of  all  the  cases  is 
34  per  cent. 

The  proportion  of  the  total  calories  taken  as  carbohydrate  also  shows 
wide  variation.  The  range  is  from  38  to  65  per  cent.,  but  three-fourths 
of  the  values  are  between  44  and  55  per  cent.  The  average  is  51 
per  cent. 

Tliere  was  no  resjtrlar  vanatif>n  with  age,  although  the  per  cent,  of 
the  total  calories  taken  as  pr(ttein  was  slightly  higher  in  the  early 
years.  This  i-  more  clearly  lirout,'ht  out  in  Table  1,  wltich  gives  the 
average  di.-?tributiun  oi  the  calorics  according  to  years. 

Although  there  are  fairly  wide  individual  variations,  it  is  evident 
that  in  the  mixed  diet  commonly  taken  by  healthy  children  the  calories 
are  distributed  with  surprising  regularity.  The  average  of  the  values 

*  Received  for  publication,  June  14.  1922. 

*Proin  the  laboratories  of  the  Rockefeller  Institute  for  Medical  Research 
and  the  Babies'  Hospital. 
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obtained  in  our  cases  may  be  asstimed  to  represent  the  usual  distribution 
of  the  calories  in  the  diet  of  heaUhy  children.  It  seems  reasonable 
to  make  this  assiiiiijition,  when  the  larp^e  number  of  cases  siudicd  is 
considered,  and  wlien  ii  is  recalled  tliai  the  children  observed  were  not 
a  group  under  any  one  supervision,  but  were  duldTen  in  private  families 
in  rather  scattered  localities.  Not  all  of  the  children  lived  in  New  York 
Gty.  Several  lived  in  Boston,  two  in  Pittsburgh,  one  in  the  South 
and  many  in  New  Jersey  and  Long  Island.  Regardless  of  age,  the 
average  distrihutinn  of  the  calories  taken  was  as  follows:  fat,  34  per 
cent.;  carholiydrate.  51  per  cent.;  protein,  15  per  cent.  This  may 
cunveuieiitly  l>e  expressed  in  round  inunljers  as  35,  50  and  15  per  cent., 
respectively,  iherefore,  healthy  children  were  found  to  take,  on  the 
average,  practically  one-half  their  calories  as  carbohydrate,  a  little 


TABLE  1.— AvKKACE  Pescextaoe  Distribution  or 
Calokiks  Taken  by  Chu^&en 
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more  than  one-third  as  fat,  and  only  one-sixth  as  protein.  Since  1  gm. 
of  fat  has  two  and  one- fourth  times  the  caloric  value  of  1  gm.  of 
protein,  it  is  evident  that  in  these  proiiortions  the  amounts  of  fat  and 
protein  are  practically  equal,  while  the  amount  of  carl)ohydrate  is  a 
little  more  than  three  times  as  great  as  either  the  fat  or  protein. 

The  total  calories  needed  by  a  child  of  average  activity  at  different 
ages  have  been  estimated  by  us  in  a  former  article.*  Using  the  averagie 
distribution  of  the  calories  given  above,  the  theoretical  requirements  in 
fat,  carbohydrate  and  protein  have  been  calculated.  Qiarts  2  and  3 
show  this  distribution  of  the  total  daily  calories  for  both  sexes 
throughtnit  the  period  of  p^rowth,  Qiarts  4  and  5  give  for  both  sexes 
the  distribution  of  the  calories  per  kilo. 

Table  2  gives  the  a\erage  daily  requirement  in  grams  of  fat,  carbo- 
hydrate and  protein  calculated  according  to  tfiis  distribution.  Table  3 

1.  Holt,  L.  £..  md  Falea,  H.  U:  Am.  J.  Dio.  Child.  Sl:l  (Jan.)  1921. 
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gives  the  grains  per  kilo.  From  these  tables  it  is  seen  that  the  results 
arrived  at  in  tiiis  way  agree  very  closdy  with  the  estimated  requirements 
of  fat,  protein  and  cnrV>ohydrate  givMi  in  the  detailed  discussion  of  the 
theoretic  needs  for  each  of  these  constituents.' 


TNCORETICAL     TOTAL    DAILY    CALORICt    .  MYt 
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THEORETICAL     TOTAL      DAILY      CALORIES    -  CIRL8 
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Figure  3 

The  variation  from  tlie  average  in  total  calorics  which  arc  needed 
by  individual  children  is  con>iderable.  This  will  undoubted!)  cause 
some  variation  in  the  distriiiution  of  the  calories.  If  the  total  caloric 
requirement  is  increased  becau.>e  of  more  than  average  activity,  this 


2.  Holt.  L.  E..  and  Fales.  H.  L.:  Am.  J.  Dis.  Child.  Sl;371  (Oct.)  1921. 
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increase  may  be  met,  as  has  been  previously  stated,  by  raising  tiie 
carbohydrate  intake  akme.  This  woyld  increase  the  proportion  of 
carbohydrate  above  the  average  and  reduce  the  proportion  of  fat  and 
protein,  although  the  amounts  of  fat  and  protein  remain  unchanged. 
When  the  total  caloric  need  is  lessened  because  a  child  is  overweight 
for  height  or  oversize  for  age,  all  three  constituents  of  the  diet  may 


A6C  IN  YEARS  I     234     SS     78910    l1t2OMISI6ntt  AOMJ 

Figure  4 


Figure  5 

l>e  reduced  prdportionally.  the  normal  distribution  of  calorics  being 
retained.  I'his  is  because  the  diinini>hcd  caloric  need  for  growth 
permits  a  reduction  in  the  tat  and  protein  as  well  as  in  the  total  caloric 
requirement.  On  the  other  hand,  when  a  child  is  undersize  for  age  or 
imderweight  for  height,  the  total  caloric  need  is  greater  than  the 
average,  and  in  such  cases  the  usual  distribution  of  calories  should  be 
retained,  all  the  constituents  of  the  diet  being  increased. 
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TABLE  2. — Theoretical  Average  Requirements  of  Healthy 
Chiuwen— Grams  Daily 
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TABLE  3. — Theobetic,\l  Average  Requirements  of  Healthy  Children- 
Grams  Per  Kuo  Daily 
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In  aninial  nutrition  much  emphasis  has  been  placed  on  the  inipur- 
tanee  of  the  '^nutritive  xatio"  wlddi  is  the  relation  of  the  sum  of  the 
fat  and  carbohydfate  calories  to  the  protein  calories.  The  publications 
of  the  United  States  Department  of  Agriculture  contain  a  great  deal 

of  information  concerning  the  nutritive  ratio  which  gives  the  best 
results  in  the  feeding  of  animals.  It  is  commonly  held,  according  to 
Washburn  and  Jones, ^  that  a  nutritive  ratio  of  8:  1  or  9:  1  i';  proi>er 
for  mature  aniniiils,  while  growing  animals  should  receive  a  diet  with 
a  nutritive  ratu)n  of  3:  1  or  4:  1. 

The  average  diet  uf  growii^  children,  having  a  percentage 
distribution  of  calories  of  35,  50  and  15»  respectively,  has  a 
nutritive  ration  of  57:1.  This  vsdue  falls  between  that  used  for 
young  animals  and  that  used  for  mature  animals.  To  obtain  in  the 
diet  <if  young  children  the  nutritive  ratio  used  in  feeding  young 
animals,  that  is,  3:  1  or  4:  1.  it  would  1>e  necessary  for  the  child  to  take 
from  20  to  25  per  cent,  of  the  total  calories  as  protein.  So  large  an 
intake  of  protein  is  not,  accor  lu  i;  to  our  observations,  usual  in  the 
diet  of  healthy  children,  and  it  seems  probable  ibai  a  diet  with  a 
nutritive  ratio  of  5: 1  or  6: 1  provides  sufficient  protein  for  the  growing 
child. 

Ammals  grow  much  more  rapidly  than  diildren.  Furthermore, 
the  normal  activity  of  young  animals  in  most  cases  equals  or  even 
exceeds  that  of  the  mature  animals.  This  activity  gives  rise  to  a  demand 

for  early  muscular  development.  Both  these  factors,  rapid  growth 
apd  carlv  muscularity.  cau>e  .'n  increased  need  for  protein  in  the  diet. 

The  ration  usually  considered  standard  for  adults  consist-^  of  100 
gm.  fat,  400  ^m.  carbohydrate  and  100  gm.  protein  daily.  'i"hi>  <;ives 
a  distribution  of  the  total  calories  as  follows:  fat,  31  per  cent.;  carbo- 
hydrate. .S5  per  cent. ;  protein,  14  per  cent.  The  average  diet  of  soldiers 
in  the  United  States  Army  training  camps,  as  computed  by  Murlin/ 
had  very  nearly  the  same  percentage  distribution  viz :  fat,  31  per  cent. ; 
carbohydrate,  56  per  cent.;  protein,  13  per  cent.  This  distribution  does 
»iot  differ  very  widely  from  the  average  we  have  found  in  the  diets  of 
children,  that  is,  35,  50  and  1.^,  respectively.  The  evidence  which  has 
been  presented,  however,  shows  that  children  have  greater  neecls  ff>r  fat 
and  protein  than  adults.  Hence,  it  seenis  necessary  to  suppl\  a  liighcr 
proix)rtion  of  fat  and  of  protein  than  is  allowed  in  the  adult  ration. 

The  reports  pul)lished  by  other  authors  of  actual  dieis  taken  by 
children  show,  as  would  be  expected,  considerable  variation  in  the  per- 
centage distribution  of  the  calories.  In  most  cases,  however,  the  protein 
taken  ranges  from  15  to  20  per  cent,  of  the  total  calories.  When  the 

3.  Washlmm.  R.  M..and  Jones.  C.  H. :  Vrrmont  Auric.  Exper.  Sta.  Bull.  195. 

4.  Murlin,  J.  R.,  and  Hildebrandt,  F.  .VI.:  .\m.  J.  Phys.  t»:531,  1919. 
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total  calories  were  very  high,  the  excess  was  ncariy  always  in  ihe  form 
of  carboh3rdratet  so  that  the  proportion  of  protein  was  low»  in  some 
cases  as  low  as  11  per  cent,  of  the  total  calories.  This  occurred  in  the 
diets  reported  by  MuUer*  and  in  the  aven^  intake  of  the  adolescent 

boys  studied  by  Gephart,* 

The  pro}>ortton  of  calories  supph'pd  hy  fat  in  reported  <\\et<  varies 
widely  but  in  most  cases  lies  between  M)  and  40  j)er  cent.  An  excep- 
tion is  found  in  the  ol)>ervations  reported  by  Camerer/  in  which  the 
fat  supplied  only  from  20  to  30  per  cent,  of  the  total  calories,  while  the 
proportion  famished  by  carbohydrate  was  very  high,  usually  bttween 
60  and  65  per  cent. 

In  Camerer's  schedule  for  the  feeding  of  the  child  throughout  the 
period  of  growth  the  proportions  of  the  different  constituents  of  the  diet 
are  varied  with  incrca'-in^  age.  He  recommends  giving  ?>7  |x*r  cent,  of 
the  calories  as  fat  at  1  year  but  reduces  the  allowance  gradually  tf>  2,^ 
I^er  cent,  at  years  of  age,  maintaining  this  value  throughout  the 
remainder  of  growth.  I  hi.s  reducliun  in  fat  is  met  by  increasing  the 
carbohydrate.  In  his  schedule,  the  proportion  of  carbohydrate  rises 
from  45  per  cent,  of  the  calories  at  1  year  to  60  per  cent,  at  5  years 
and  remains  at  this  figure  throughout  the  remainder  of  the  growth 
period.  His  protein  allowance  at  1  year  supplies  18.S  per  cent,  of  the 
total  calories.  The  proportion  is  diminished  to  17  ]yer  cent,  at  5  years 
and  remains  at  thh  figure  during  the  remainder  of  growth.  Hi'^  di*^- 
tribution  throughout  the  greater  part  of  the  growth  period,  therefore, 
may  he  expressed  as       (i)  and  17. 

The  diet  schedule  for  young  children  suggested  by  StefFen  *  allows 
a  very  high  proportion  of  the  calories  as  fat,  more  than  50  per  cent,  up 
to  3  years  and  more  than  40  per  cent,  dirough  the  seventh  year. 

Uffelmann  *  suggests  for  young  children  diets  whidi  have  a  distri- 
bution of  calorics  very  similar  to  our  average,  the  fat  a  little  lower  and 
the  protein  a  little  higher.  Very  few  of  the  other  observers  who  have 
made  recommendations  as  to  total  caloric  intake  have  suggested  how 
this  sliould  be  distributed  a-,  fat.  carbohydrate  and  i)rotein 

The  conclusion  to  be  drawn  from  all  the  observations  and  di>.cu^sion^ 
presented  in  this  series  of  articles  is  the  emphasis  to  he  placed  on  the 
importance  uf  tlie  balanced  ration.  We  have  shown  that  the  protein 
need  of  the  growing  child  is  very  important  and  there  seems  to  be 
fairly  general  unanimity  as  to  the  amount  required.  All  evidence  seems 
to  indicate  that  when  15  per  cent,  of  the  theoretical  total  caloric  need 

5.  Mullor.  K. :   Biochem.  Ztschr.  5:143.  1907. 

6.  Gephart.  K.  C:   Bo^^ton  M.  &  S.  J.  17«:17.  1917. 

7.  ("anicrcr.  W  . ;   SiMltWechscI  Hcs  Kindcs,  1896. 

8.  Steffen.  VV.;  JahrU.  i.  Kinderh.  M:332.  1898. 

9.  Uffelmatm.  J.:  Hjrgiene  d«s  Kindes,  1881.  ' 
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is  supplied  by  protein,  the  nutritive  needs  in  protein  are  met.  The 
amount  of  fat  required  \-  till  :\  subject  of  debate  but  it  seems  reasonable 
and  desirable  that  the  amount  of  fat  ^i\en  to  the  j^owing'  child  should 
be  equal  to  the  nniount  of  protein.  Sime  fat  has  two  and  one-quarter 
times  the  caUjric  value  of  protein,  equal  amounts  of  fat  and  protein 
would  supply  calories  in  the  proportion  of  22Si  1.  Therefore,  when 
the  protein  furnishes  15  per  cent,  of  the  total  calories,  an  equal  amount 
of  fat  would  furnish  about  35  per  cent.  The  remaining  caloric  need, 
that  is,  50  per  cent,  of  the  total  calories,  would  then  be  supplied  by 
carbolndrate. 

W  hen  tlii'^  distribution  is  deviated  from  to  any  marked  degree  for 
a  lonj,'  period,  dial  is,  when  what  seems  to  be  a  proper  balance  of  the 
diet  is  disturbed,  various  undesirable  results  may  follow.  If  the 
protein  is  reduced  much  bdow  15  per  cent,  of  the  caloric  requirement, 
the  nutritive  need  may  not  be  met.  If  the  fat  i^ven  supplies  much 
less  than  35  per  cent,  of  the  total  calories  it  usually  happens  that  the 
carbohydrate  intake  is  excessive  and  distribution  of  digestion  may  foK 
low.  If  the  fat  given  supplies  too  high  a  proportion  of  the  calories 
the  fat  tolerance  of  the  child  may  be  exceeded  and  digestive  disturbance 
may  result  irorn  t!ie  excess  of  fat.  High  fat  with  high  ])rotein  forms 
a  food  combination  likely  to  cause  constipation.  Low  fat  with  high 
carbohydrate  is  apt  to  cause  looseness  of  the  bowels.  A  large  carbo> 
hydrate  intake  means  a  reduction  in  the  necessary  protein  and  probably 
equally  inqwrtant  fat. 

On  the  whole,  one  may  conclude  both  from  theoretical  considera- 
tions and  from  practical  observation  that  a  diet  in  which  the  fat  supplies 
35  per  cent,  of  the  total  calories,  the  protein  15  per  cent,  and  the 
carbohydrate  50  per  cent.,  is  one  wiiich  nieet>  the  nutritive  needs  of 
the  child  after  infancy,  which  is  well  b<irne  by  the  digestive  system 
and  may  be  considered  a  well  balanced  ration. 
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THE  USE  OF  RADIANT  HEAT—UGHT—IN  THE 
TREATMENT  OF  OTITIS  MEDIA* 

H.  J.  GERSTENBERGER,  M.D..  and  C  T.  J.  DODGE,  MJ>. 

CLtVfcXA.NU 

The  great  value  of  the  quartz  mercury  arc  ultraviolet  ray  as  a 
therapeutic  measure  in  various  disea-^es,  but  especially  in  rickets,  tetany 
and  in  certain  forms  of  tuberculu>is,  has  been  cstal)lislie(l  beyond  ques- 
tion in  numerous  reports  by  men  of  excellent  standing,  appearing 
especially  in  German  journals. 

As  a  result  a  great  deal  of  enthusiasm  has  been  developed  £or  tiltra- 
violet  ray  therapy  and  for  light  therapy  in  general  as  well.  The  httcr 
was  responsible  for  some  very  interesting  work  by  Oeken  ^  on  the  use 
of  heat  rays  in  the  field  of  ptology.  To  produce  these  rays,  a  small, 
600  candle  power,  white  glass  "SoUux"  hmp  was  used,  which  is  the 
same,  or  practically  the  same,  as  the  higher  Watt  white  glass  nitrogen 
l)ull)s  made  in  the  I'nited  States.  In  the  "Sollux"  outfit  the  rays  are 
projected  forward  and  concentrated  without  causing  a  burn  by  the  use 
of  a  parabolical  concave  reflector  made  of  aluminum. 

( )eken's  pallenl^  were  nuinly  adults,  and  lie  had  them  sit  in  com- 
fortable arm  chairs  <Juring  the  exposure,  which  lasted  on  an  average 
for  a  full  hour.  The  lamp  was  placed  at  a  distance  of  10  cni.  from  the 
ear  and  the  patients  were  required  to  wear  dark  i^asses  set  in  leather 
and  tied  about  the  head  with  strings ;  in  other  words,  these  glasses  are 
devoid  of  metal  in  parts  that  come  in  contact  with  the  skin  for  the 
simple  reason  that  the  metal  parts  might  g^t  too  hot  and  might  cause  a 
slight  bum.  Oeken  states  that  in  no  case  did  he  find  any  direct  harm 
produced  by  expc^sure  to  the  lieat  rays  in  the  manner  described. 

He  reports  his  exjjeriences  in  258  cases  of  ear  disease,  divided  as 
tolluw.-^ :  (1)  Fifty  cases  of  acute  >inn)Ie  otitis  media;  (2)  fifty  cases 
of  perforative  otitis  media;  (3)  five  cases  of  perforative  otitis  media 
with  inflammation  of  the  mastoid;  (4)  two  cases  of  simj^  mastoid 
opening;  (5)  fifty  cases  of  acute  otitis  media  with  exudate  formation; 
(6)  one  case  of  othematoma  and  (7)  100  cases  of  external  auditory 
canal  furuncles. 

In  the  fifty  cases  of  acute  otitis  media  with  exudate  formation  he 
used,  whenever  possible,  the  heat  rays  in  an  energetic  fashion  by  having 

*  Received  for  publication,  Jane  14,  1922. 

♦From  the  Department  nf  Pcdiatriis  of  Wentern  Reserve  Uttiversi^  and 
the  Babies'  Dispensary  and  Hospital  ui  Ckveland. 

I.  Oeken.  W. :  Die  Anwendung  der  Warmestrahlen  in  dcr  Ohrcnheilkunde. 
Therap.  HslbmomiKh.  M:661  (Dec  1)  1920. 
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his  patients  take  daily  two  sittings  of  one  hour  each.  He  states  that 
after  the  first  exposure  the  earache  was  markedly  lessened  and  the 
patients  felt  l)etter  generally  as  well.  In  most  cases  the  drum  membrane 
cleared  up  within  two  to  three  days,  the  e.xudate  was  absorbed  and  the 
.  bulging  of  the  membrane  disappeared.  Whatever  deafness  remained 
was  s(H)n  relieved  by  using  the  air  douche.    In  all  the  fifty  cases  he  was 


Showing  child  being  exposed  to  rays  from  Sollux  lamp  with  towel  over 
side  of  face  to  protect  eyes.  Lamp  10  cm.  from  ear.  Duration  of  exposure, 
one  hour;  once  or  twice  ddily. 

able  to  control  the  infection  and  avoid  a  paracentesis.  From  four  to 
ten  e.xposures  were  necessary.  He  emphasizes  that  in  these  cases  the 
ideal  result  for  otologists  is  the  complete  restoration  of  the  drum  mem- 
brane to  a  normal  state  without  scar  formation,  and  he  maintains  that 
the  heat  rays  are  a  most  itnportant  aid  in  accomplishing  this  object. 
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Ockcn  goes  on  at  this  point  to  state  that  he  began  the  use  of  the 

heat  lamp  with  a  great  deal  of  pessitnisin,  but  after  his  experience  with 
it  he  is  convinced  that  without  its  use,  in  at  least  one  third  of  the  cases 
just  di^cnsserl,  a  paracentesis  wntild  have  been  necosan .  Me  writes 
that  ill  his  ()|)inion,  in  addilitm  to  the  marked  analgesic  effect  that  fol- 
lows even  the  first  exposure,  the  avoidance  of  the  painful  paracentesis  in 
these  cases  of  acute  otitis  media  with  exudate  formation  will  insure  its 
pemunent  place  as  a  welcome  therapeutic  measure. 

In  his  group  of  fifty  cases  of  acute  perforative  otitis  media,  Oeken 
has  included  only  those  patients  who  came  to  him  with  the  drum  mem- 
branes already  i)crf orated.  The  course  of  treatment  in  these  cases  was 
as  follows:  (  1  )  Clcansinjij  of  ear  canal  before  exposure  to  light;  (2) 
daily  exposure  to  light  for  one  hour  at  10  cm. ;  ( . v)  on  an  average,  after 
the  tiiih  day,  an  air  douche  once  daily ;  (4)  the  use  of  hydrogen  peroxid 
three  times  daily  at  home. 

On  an  average  ten  exposures  were  necessary  to  cause  a  cessation  of 
the  secretion,  the  smallest  number  being  three  and  the  largest  twenty. 
In  all  cases  the  drum  membrane  was  compietdy  healed  and  no  deafness 
remained,  and  with  these  cases  Oeken  had  the  same  good  results  in 
stopping  earache  and  improving  the  general  wrdl  being  of  his  patients 
that  he  had  with  the  other  group.  In  one  of  his  cases  the  difference 
hetwecn  his  own  treatment  without  tlie  lamp,  on  the  one  hand,  and  with 
the  lainp,  on  the  other,  was  especially  inade  clear.  This  patient  had 
come  to  him  once  l)efore  with  a  bilateral  purulent  otitis  media  which 
required  four  weeks  of  trcatjuent,  during  the  fir^t  two  of  whicli  pain 
and  discomfort  were  present.  During  the  second  attack  of  perforative 
Otitis  media,  the  regular  treatment  was  augmented  by  tiie  use  of  the 
heat  rays,  with  the  result  that  the  earache  disappeared  immediately,  the 
patient  felt  better  generally,  and  after  the  eighth  day  he  was  able  to 
wwk  again.  He  states  that  the  other  forty-nine  cases  followed  4 
similarly  good  course.  Oeken  admits,  however,  that  with  the  exception 
of  the  clear  cut  and  rapid  disappearance  of  earache  following  the  use 
of  the  heat  rays  it  is,  of  course,  difficult  to  judge  in  an  objective  manner 
the  exact  degree  of  improvement  produced  in  these  eases  by  the  light 
rays  ina.smuch  as  many  cases  of  perforative  otitis  media  also  clear  up 
without  their  use.  Nevertheless,  he  has  the  decided  impression  that 
since  he  has  been  using  the  light  therapy  this  type  of  otitis  media  lias 
been  milder  in  degree  and  shorter  in  duration. 

In  the  care  of  other  groups  of  cases  Oeken  likewise  has  experienced 
beneficial  results  with  the  use  of  the  heat  rays,  but  it  would  lead  us  too 
far  to  discuss  these  here.  His  general  conclusions,  however,  as  to  the 
results  obtained  with  the  use  of  the  heat  rays  in  the  type  of  cases  under 
consideration  are  as  follows:    (1)  Immediate  removal  of  all  pain. 
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(2)  Mariced  resorptiofli  of  exudates  and  as  a  result  a  lesseningf  of  the 
duration  of  the  infection  and  a  tendency  to  prevent  pus  formation. 

(3)  A  decrease  of  the  necessity  for  operative  interference — paracentesis 

and  mastoid  opening. 

How  nre  thene  results  hrniipfht  about?  Oeken's  opinirin  is  that  the 
remarkable  hyp«.*rctuia  wiiich  i>  produced  deep  down  iu  ilie  tissue-;  and 
which  persists  for  hours  is  resix>nsiUle.  The  well  known  healing  jxiwer 
of  hyperemia  is  more  intense  when  prodtKed  by  the  heat  ray^i  and 
remains  for  a  longer  period  than  that  produced  by  other  methods  of 
heat  apf^cation.  Whether  any  additional  specific  diaracteristics  of  the 
heat  rays  exist  and  operate  in  the  production  of  this  improvement  Oeken 
states  is  still  an  unsettled  question. 

Our  own  plan  in  trying  out  the  treatment  of  otitis  media  with  heat 
rays  accordinjj  to  Oeken  was  to  use  them,  following  his  directions,  in 
two  types  of  ca>,cs :  fl)  chronic  suppurative  otitis  media  and  (2)  early 
scarlet  fever  and  measles  showing  normal  drum  nienihrano  to  see 
whether  the  dcvelopnicni  of  utitis  media  in  these  diseases  could  be 
lessened.  In  this  latter  series  an  untreated  case  was  to  alternate  with  a 
treated  one.  The  second  plan,  however,  did  not  progress  very  far 
because  of  our  inabtlity  to  get  adequate  assistance  in  applying  the  light. 
The  lamp  was  there  long  enough,  however,  to  prove  to  the  adult  patients 
that  it  had  a  marked  analgesic  effete  and  as  a  result  some  of  the  atten- 
dants, without  our  permission,  exposed  sore  fingers  and  the  like  to 
the  rays. 

In  this  report,  therefore,  are  included  onlv  our  e.xperience-  with 
ambulant  cases  of  chronic  otitis  media  coming  to  the  Ba!)ies'  Dispen- 
sary. Observations  on  five  such  cases  were  al>o  made  at  one  of  the 
hospitals,  but  inasmutli  here,  again,  it  vva.s  impos.sibk  to  find  sufhcient 
help  to  see  that  the  light  was  properly  applied,  these  results  are  not 
included  here.  In  the  case  of  the  ambulant  patients  coming  to  the 
Babies'  Dispensary  the  mother  who  brought  the  patient  was  able  to  sit 
at  the  table  and  keep  the  child  in  the  proper  position  and  in  this  manner 
insure  an  exposure  to  the  heat  rays  as  ordered. 

The  plan  of  treatment  was  as  follows : 

(1)  Cleansing  of  the  external  canal  of  any  pus  that  was  present 
when  the  expo'^ure  was  to  begin. 

(2)  ]\x])(»sure  of  the  ear  to  the  lij^ht  for  one  hour  at  a  distance  of 
10  cnj.  The  infants  and  children  were  placed  on  a  table  with  the  ear 
to  be  treated  up.  Dark  eyeglasses,  such  as  Oeken  used,  were  applied, 
or  the  mother  held  a  small  towel  over  the  face  in  front  of  the  ear  and  in 
this  manner  protected  the  eyes. 

(3)  Oeansing  of  the  external  auditory  canal  with  hydrc^en  peroxid 
at  home  three  times  daily. 
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(4)  Return  for  exposure  to  light  once  daily,  except  Stindays. 
This  part  of  the  treatment  was  carried  nut  as  desired  only  in  a  ccrtaio 
number  of  cases.  Bad  weather  and  lick  of  realization  by  the  parents 
in  others  caused  some  irrcg^iTlarity  in  attendance. 

All  of  our  f^a  tic  Ills  had  disiharymy  I'ur^  far  a  f^eriod  of  four  wteks 
or  more.  1  hiriy  patients  reported  for  one  or  more  treatments.  Of 
these  sixteen  stopped  ooming  before  a  cure  yn»  effected,  that  is,  com- 
plete cessation  of  the  disdiarge  and  hea]ii%  of  the  drum  membrane. 
The  facts  concerning  iSm  latter  are  as  follows:  One  left  town.  One 
was  referred  to  a  hospital  for  mastoid  operation  which,  however,  was 
never  performed.  One  and  one-half  months  later  the  discharge  stopped. 
Two  developed  measles.  The  ears  of  one  of  these  patient >.  however, 
had  healed  when  he  returned  to  the  disi)ensary  tiliecn  days  later.  Two 
showed  an  incomplete  cessation  of  the  discharge,  one  after  si.\  treat- 
ments and  tiie  otfier  after  twenty^wo  treatments.  In  two  no  external 
disdiarge  was  present  at  the  last  visit,  but  the  drum  was  still  perforated 
and  moist.  Eij^t,  no  cause. 

Of  the  fourteen  who  continued  to  come,  eleven  were  cured  and  by 
this  n  c  mean  not  only  a  cessation  of  the  discharge,  bat  also  a  healing 
of  the  perforation  in  the  drum  membrane.  All  of  these  cases  showed 
a  lessening  of  the  discharge  within  two  or  three  days.  External 
excoriation  disappeared  >imultaneously.  Not  only  objectively  but  sub- 
ieetivelv  was  there  early  and  decided  improvement.  The  most  marked 
elYcct  m  lui.tms  is  the  change  of  di.sposition.  The  fretful,  restless  baby 
becomes  happy  and  quiet  after  the  first  treatment.  It  sleeps  better  at 
night  and  its  appetite  improves.  There  is  no  doubt  in  the  minds  of  the 
mothers  about  this,  and  this  is  an  absolute  corroboration  of  Oeken*s 
finding. 

To  produce  a  cure,  ninety-six  exposures  were  required  for  the  eleven 
cases,  or  an  average  of  8.7  per  patient.  The  smallest  number  of 
exposures  was  two,  and  the  largest  fourteen.  For  the  individual  cases 
the  number  of  exposures  was  as  follows:  2;  4;  5;  5;  8;  8;  11;  12; 
13;  14;  14. 

When  we  consider  that  all  of  these  children  before  treatment  had 
discharging  earis  for  four  week?<  or  more  and  were  uncomfortable 
during  the  same  time,  the  rapid  improvement  in  local  and  general 
discomfort  and  the  healing  of  the  drum  membrane  after  a  maximum 
number  of  fourteen  exposures  is  remarkable  and  gratifying. 

Three  of  the  fourteen  patients  are  still  coming.  One  of  these  is  a 
relatively  recent  case  and  is  improved,  while  the  other  two  are  extremdy 
chronic  cases,  the  one  having  had  a  discharging  ear  for  eig^t  years  and 
the  other  for  five  years.  The  latter  has  shown  a  little  improvement  in 
that  there  is  no  external  discharge.   Through  a  large  opening  in  the 
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dnun  membrane,  however,  thick*  {nirulent  material  can  sHU  be  seen. 
Thirty-two  light  treatments  so  far  have  been  given  this  patient  without 
causiqg  a  cessation  of  the  discharge;  in  other  words,  this  is  a  refrac* 
tory  case. 

The  former  \  ery  chronic  case  is  a  colored  boy  in  whom  both  mem- 
branes have  been  destroyed.  When  he  came  to  us  lie  was  avoided  at 
school  on  account  of  his  foul  aural  discharge.  For  the  past  year  he 
had  been  attending  a  nose  and  car  clinic  once  or  twice  per  week.  He 
showed  a  rapid  improvenunt  alter  tlie  tifth  treatujent.  After  the 
nineteenth  exposure  to  the  heat  rays  all  discharge  had  ceased  in  the 
right  ear,  while  the  left  ear,  which  had  not  been  treated  with  the  light, 
showed  no  improvement.  The  left  ear  then  was  treated  and  ceased 
discharging  after  the  sixth  treatment.  The  right  ear  had  a  total  of 
thirty-two  exposures  and  the  left  a  total  of  ten.  Inasmuch  as  the  drums 
are  ^one,  we  are  continuing  the  li|^t  therapy  twice  a  week  for  an 
indiefinite  period  even  though  the  ears  have  been  completely  dry  for 
quite  a  time.  A  similar  observation  was  made  in  one  of  the  eleven 
cases  mentioned  above.  In  this  case  the  light  treated  ear  ceased  to 
discharge  while  tlie  untreated  car  did  not.  In  another  case,  however, 
which  was  temporarily  treated  at  one  of  the  hospitals  and  which  is  not 
included  in  this  report,  the  opposite  result  was  obtained,  namely,  the 
light  treated  ear  continued  to  discharge  while  the  untreated  ear  ceased 
discharging.  Whether  this  was  a  coincidence,  or  whether  it  was  due 
to  a  reflex  hyperemia  or  to  some  other  cause,  we  do  not  know. 

In  pickii^  out  our  patients  to  be  treated  with  tfie  heat  rays,  we 
intentionally  took  the  seemingly  refractory  dironic  cases  of  purulent 
otitis  media  because  we  fdt  that  a  decided  improvement  in  th^e  cases 
after  the  use  of  the  heat  rays  would  really  be  of  objective  value,  and  it 
seems  to  us  diat  we  have  obtained  such  a  result  and,  therefore,  we  are  in 
omiplete  agreement  with  Oeken's  findings  and  conclusions  for  this 
group  of  cases. 

When  one  has  used  such  a  lamp  and  has  seen  the  intense  hyperemia 
jjroduced  by  it  without  any  discomfort  to  tlie  patient — many  infants 
sleep  during^  the  exposures — unc  realizes  its  {jreat  effectiveness  and 
simplicity,  and  also  its  superiority  over  the  contact  method  ut  applying 
local  heat  through  the  use  of  pads,  bags  and  packs;  and  this  ditTerence 
is  understandable  when  it  is  appreciated  that  the  effective  rays  emitted 
from  these  lamps  have  rdatively  long  wave  lengths  and,  consequently, 
possess  a  great  ability  to  penetrate  deeply  into  the  tissues  where  this 
Ixi^aX  energy  is  transformed  into  heat  energy  with  a  resultant  vasodila- 
tatfen  and  hyperemia.  The  local  hyperemia  produced  by  pads,  bags 
and  packs  is  much  more  superficiai. 
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The  actinic  rays,  or  ultraviolet  rays,  of  course,  can  play  no  part  in 
the  therapeutic  result  obtained  in  these  <ases  for  the  reason  that  the 

relatively  few  that  are  produced  by  a  nitrofjen  lamp  cannot  pass  through 
the  glass  t!sed  in  the  nKimifaciure  of  tlie  bulb.  W  hether,  however,  the 
rays  of  longer  wave  lengths,  e>i>ccially  those  on  ilie  red  and  infra-red 
side  of  the  spectrum,  have  any  further  specilk  clfcci  in  addition  to  this 
power  of  causing  the  deep  hyperemia  hy  deep  penetration,  remains  at 
present  an  unanswered  question.  There  are  men  who  believe  that  the  red 
and  infra-red  rays  have  a  specific  therapeutic  property,  and  Thedering  * 
especially  is  of  this  opinion.  He  has  otk  rid  a  hypothesis  which  postu- 
lates among  other  things  the  idea  that  the  red  and  infra-red  rays  balance, 
as  it  were,  the  violet  and  ultraviolet  rays. 

CONCLUSIONS 

On  the  basis  of  our  experience  in  ii  eating  persistent  chronic  cases 
of  otitis  media  in  infants  and  children  with  radiant  heat — flight — as  dis- 
cussed  above,  we  feel  justified  in  concluding  as  follows  r^^ardtng  their 
therapeutic  value : 

1.  Local  and  general  discmfort  are  in  most  cases  removed  after 
the  first  ex|>osure. 

2.  Virtually  all  cases  show  not  only  a  cessation  of  the  discharge,  but 
also  a  complete  healing  of  the  drum  membrane. 

3.  On  an  avcrnj^e  8.7  exposnres — from  two  to  fourteen  in  the 
extremes— were  .sutiiciciil  to  liritit;  tlii--  reMiIt  about. 

4.  Without  question  radiam  heat  in  the  form  of  light  is  a  tliera- 
peutic  measure  of  great  value,  whidi  will  be  found  useful  not  only  in 
the  treatment  of  otitis  media  in  its  various  forms  but  also  in  other 
conditions  in  which  the  therapeutic  effectiveness  of  an  acti>'e  hyperemia 
is  desired. 


2.  Thedering:  V'er&uch  einer  theoreti&chen  Begrundung  der  Rotlicht- 
therapie,  Munchen.  med.  Wchnscbr.  <7:1919  (Sept  24)  1920. 
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INFANTILE  RICKETS:  THE  SIGNIFICANCE  OF  CLIN- 
ICAL,  RADIOGRAPHIC  AND  CHEMICAL  EXAMI- 
NATIONS  IN   ITS    DIAGNOSIS  AND 
INCIDENCE  ♦ 

ALFRED  F.  HESS  aW9  LESTER  J.  UNGER 

It  is  difficult,  indeed  impossible,  as  will  be  shown  later,  to  state 
categorically  the  incidence  of  rickets.  In  larjE^e  citie'*  thi<;  has  been 
variously  estimated  at  from  50  to  75  per  cent,  or  mure  ajuoiig  arti- 
ficially fed  infants.  In  the  course  of  caring  for  a  large  group  of  young 
children  in  a  modd  institution,  situated  in  the  outskirts  of  the  city»  it 
occurred  to  us  some  years  ago  to  inquire  how  frequently  rickets 
developed  under  these  favorable  conditions,  h  <eemed  especially  worth 
while  to  ascertain,  by  carefnl  and  continuetl  observation,  whether  this 
disorder  cnmc  about  with  the  .same  frequency  among  these  infants  as 
among  the  int.ints  in  the  average  city  home.  Our  grotip  lia>  ci>ini)rised 
about  250  babies  less  than  18  months  of  age,  who  have  been  cared  tor 
during  the  past  four  years.  A  group  of  this  kind,  living  under  similar 
hygienic  surroundings,  and  receiving  at  all  times  a  carefully  related 
diet,  prepared  in  a  central  diet  kitchen,  presents  an  excqvtional  oppor- 
tuni^  to  follow  nutritional  conditions  and  particularly  to  observe  dis- 
turbances at  their  earliest  beginning.  The  babies  were  almost  all  of 
Russian  Jewish  parentage,  a  stnck  which  is  considered  not  peculiarly 
sn>ee])til)le  to  riikets,  or  to  other  nutritional  disiurljances.  All  were 
free  from  clinical  symptoms  of  sypliilis  and  gave  a  negative  Wasser- 
mann  reaction — a  test  which,  however,  is  of  limited  value  at  this  time 
of  life.  Their  diets  were  those  most  commonly  used^pasteurized 
milk,  dried  milk,  raw  certified  milk,  given  either  in  simple  dilution  or 
in  special  formulas. 

In  order  to  lend  uniformity  to  the  data,  these  examinations,  some 
two  thousand  in  all.  were  performed  by  the  same  person  almost 
throughout  the  entire  period.  1  lii^  survey  included  notation  of  the 
weight,  .shape  of  the  head,  cranit'tahes.  presence  of  teeth.  Ixiwiiig  of 
legs  and  curvature  of  the  spinal  column,  beading  ot  the  rib?.,  lomciiy 
of  the  muscles,  lunbilical  heniia,  diastasis  recti,  enlargement  of  the 
spleen,  etc.  About  three  years  ago  monthly  roentgenograms  of  the 
lower  epiphyses  of  the  ulna  and  radium  and  of  the  carpal  bones  became 
part  of  the  routine  examination,  and  for  the  past  year  a  monthly 
analysis  of  the  blood  has  been  made,  espedatly  for  its  percentage  of 

*  Received  for  publication  juue  21,  1922. 

*  Prom  the  Hom«  for  Hebrew  Infants. 
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inorganic  phosphate.  It  is  ^txese  cues  in  whids  dinical,  ndtologic  and 
dicmical  tests  weie  carried  out  to  which  we  shall  devote  particular 
attention.    Most  of  tiie  infants  have  been  followed  month  by  month 

for  from  six  to  twelve  months,  and  many  for  a  year  or  more.  Xo 
case  h-{<  !)c-en  considered  which  has  been  under  observation  for  less  than 

four  nif)nths. 

In  spite  of  these  improvetl  diagnostic  methods,  tlie  recognition  of 
rickets  has  become  increasingly  difficult,  due  to  our  realization  of  the 
complexity  of  tflis  disorder.  It  is  more  and  more  evident  that  there  is 
no  padwgnomonic  sign,  no  sign  which  can  be  aocqrted  as  invariable 

evidence  of  the  presence  of  ridcets.  Among  the  symptoms  fretiuenily 
emphasized  a.s  of  value  in  this  connection,  are  head  sweating,  inability 
to  sit  or  to  stand  at  the  normal  ti^c.  delayefl  eruption  of  teeth,  poor 
tonicity  of  muscles.  Without  entering  into  a  detailed  diseussion  of 
these  phenomena,  it  may  be  stated  that  they  all  proved  unreliable. 
Head  sweating  is  a  symptom  of  minor  importance  because  it  is  fre- 
quently absent  and  is  by  no  means  spedfic  of  this  disorder.  The  age 
of  learning  to  sit  or  to  stand  depends  on  various  other  factors.  As 
an  example  of  its  lack  of  dependability,  a  rachitic  breast-fed  baby  may 
be  cited  which  sat  up  well  at  6  months  of  age.  This  infant  showed  the 
distinctive  sigfns  of  rickets  (rosar)'.  enlarged  epiphyses,  radiographic 
picture)  to  greater  depfree  than  atiy  infant  itichuled  in  Table  4.  It 
was  omitted  from  this  table  because  it  was  of  Italian  |)arentage.  The 
most  signilicant  factor  associated  with  delayed  dentition  has  been, 
in  our  experience,  not  ridcets  but  feebfemindedness.  The  instances  in 
which  mentally  badcward  diildren  did  not  erupt  a  tooth  until  12  or 
15  months  of  age  have  been  both  ntunerous  and  striking.  In  these 
cases  cod  liver  oil,  given  for  six  months,  from  three  to  six  teaspoonfuls 
daily,  did  not  induce  dentition.  On  the  other  banc!,  there  have  been 
numerous  cases  in  which  tlie  teeth  erupted  normally  in. the  course  of  the 
dcvflopiuent  of  rickets. 

Craniotahi's. — On  account  of  the  many  qualiticatiuns  with  which  it 
is  attended,  craniotabes  must  be  regarded  as  an  unrdtable  sign  of 
rickets.  In  young  infants,  those  under  tfiree  months  of  age,  there  is  die 
difficulty,  insurmountable  in  many  instances,  of  differentiating  it  from 
the  cranial  softening  of  the  newborn,  which  is  not  truly  rachitic.  It 
has  its  greatest  diagnostic  significance  somewhat  later,  after  the  sixth 
mouth  of  life.  It  was  found  at  some  time  in  one-third  of  the  babie.s 
in  our  institution.  .As  the  incidence  of  ticket-^  in  bottle- ted  babies  is 
always  greater  than  this,  it  is  evident  that  it  is  not  a  ctmstant  sign. 
Indeed,  in  the  mild  or  moderate  type  of  disorder  such  as  we  have  had 
under  observation,  due  to  the  fact  tfiat  cod  liver  oil  or  heliotherapy 
was  b^n  as  soon  as  the  roentgen  ray  showed  any  changes,  craniotabes 
was  absent  more  often  than  present.   Its  absence,  therefore*  has  no 
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diagnostic  significance.  By  the  time  the  infant*  arrived  at  tfie  age  of 
'6  months,  or  more,  this  sign  was  elicited  only  in  10  per  cent,  of  the 
cases.  In  numerous  instances  the  softening  healed  before,  or  even  in 
the  cottise  of  the  development  of  the  diaracteristic  radiographic 

chnn^es,  so  tlirit  had  craniotabes  been  used  as  n  criterion,  the  rickets 
u  niilfl  have  been  considered  as  ctircd.  This  qualii) ,  tinted  frequetitly  by 
otiiers,  of  complete  healing  (ies])ite  a  {general  advance  in  the  rachitic 
process  renders  this  sign  unsuitable  tor  a  .standard.  Craniotalies  lias 
been  associated  in  numerous  instances  with  a  noraul  content  of 
inorganic  phosphate  in  the  blood,  but  frequently  with  an  abnormally 
low  percentage  of  calcium. 

Beading  of  the  Ribs  (Rosary). — Of  all  the  direct  clinical  signs  of 

rickets,  beading  of  the  ribs  was  found  to  be  the  most  constant  and 
reliable.  Attention  has  been  focused  more  and  more  on  this  sign  in 
the  2,000  physical  examinations  which  have  l)ecn  carried  otit  in 
the  cnnrse  of  thi>  study,  and  latelv  its  time  of  a])i)earatice  has  been 
couijxireii  with  ihc  atlvent  of  rt*entgera)logic  chanj^o  and  a  diminulion 
in  the  inorganic  phosphate  of  the  blood.  Beading  occurs  not  only  in 
rickets  but  in  scarvy»^  so  that  it  is  impossible  to  interpret  its  nature 
when  latent  scurvy  may  be  present.  This  question  arose  in  connection 
with  a  few  cases  at  the  time  of  admission,  but  could  be  disregarded  in 
relation  to  all  other  infants,  as  they  received  curai^  juice  daily.  One 
cannot  state  cateo^orically  that  beading  never  occurs  in  other  clinical 
conthtions;  if  ii  <!nes,  it  is  an  exceptirmal  luauifesiation.  for  there  have 
been  but  two  or  three  instances  in  which  it  could  not  be  deliniiely  linked 
with  rickets.  Six  gradations  of  beading  have  been  formulated,  to  the 
mildest  of  which  ( :i: )  no  significance  was  attached.  Its  value  is  greatest 
in  the  second  half  of  the  first  year  of  life;  during  the  first  half  of  the 
second  year  it  frequently  becomes  obliterated  by  the  recession  of  the 
costochondral  junctions,  lead  in  tr  to  the  formation  of  the  well  known 
Harrison's  groove.  Where  this  groove  is  present  the  sign  sliould  be 
disregarded. 

Tables  1  and  2  show  the  occurrence  of  heading  of  the  rihs  in  its 
rdaiion  to  raditjlogic  changes  and  diminulion  of  the  inorganic  phos- 
phate of  the  blood.  In  Table  1,  composed  of  three  representative  cases 
in  which  rickets  developed  on  certified  raw  milk,  it  will  be  noted  that 
beading  frequently  precedes  the  radiographic  evidence,  and  that  it  may 
or  may  not  antedate  the  chemical  alteration  of  the  blood.  The  third  case 
serves  to  illustrate  the  marked  distinction  between  the  value  of  beading 
for  early  diagnosis  and  for  beginning  cure.  This  infant  was  cured 
rapidly  ly  means  of  irradiations  from  the  carbon  arc  lamp.  In  spite  of 
the  pronounced  healing  clearly  shown  by  the  roentgen  rays  as  calcifica- 

1.  Hess.  A.  F.,  and  Unger,  L.  J.:  Am.  J.  Dts.  Child.  lt:131  (April)  1920. 
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tion  of  the  epiphyses,  and  by  an  analysis  of  the  blood,  the  rosaiy  did  not 
dizninssh  in  size.  This  is  frequently  the  case;  in  fact  in  some  instances • 
the  cortochondral  junctions  bcoame  more  angular  and  firmer,  probably 

as  the  resuh  of  calcification.  Therefore,  although  beading  may  gradu- 
ally disappear  tinder  specific  therapy,  its  persistence  must  not  be 
regarded  as  indicating  failure. 

Table  2  represents  a  cornparalive  study  of  the  first  sign  of  rickets 
among  the  fifty-three  infants  supervised  this  year.  Previous  experience 
had  led  us  to  believe  that  beading  of  tfie  ribs  is  a  more  reliable  criterion 
in  this  respect  than  the  radiographic  picture.  It  will  be  seen  that  among 
the  fifty-one  cases  of  rickets,  beading  was  the  first  sign  in  twenty>four 


TABLE  1. — Incidence  of  Signs  CKaw  Milk) 
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instances,  and  in  sixteen  tnstanon  occurred  simultaneously  widi  <Hie 
or  more  other  signs.  This  order  of  precedent,  however,  may  not  bold 
good  for  every  diet  and  under  all  h^^fienic  conditions.  RidGets,  assod> 
ated  with  a  certain  diet,  may  be  characterized  by  distinguishing  lesions. 
In  this  respect  the  divergent  histologic  pictures  may  he  called  to  mind 
which  develop  in  rats  fed  a  low  phosphorus  and  hij^h  calcium  diet, 
compared  to  that  resulting  from  a  diet  low  in  calcium  and  hi^h  in 
pliosphorus;  the  former  i>  cliaracterized  by  a  broad  hand  of  cartilage 
not  seen  in  the  latter.  Whereas  the  rickets  associated  with  raw  certified 
milk,  or  with  breast  milk,  is  accompanied  by  an  early  enlargement  of 
the  oostodiondral  junctions,  that  assodated  with  a  diet  of  condensed 
milk  has  seemed  to  be  characterized  by  bowing  of  the  tegs. 
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Roentgenogram  of  the  Epiphyses, — ^The  fact  that  beading  of  the 
ribs  is  a  subjective  »gii,  Auctuatiiig  according  to  the  experience  or  the 
point  of  view  of  tiie  examiner,  lessens  its  value.  It  might  be  thought 

that  radioloi^c  examination  of  the  epiphyses  is  purely  objective  and, 
tfierefnre.  not  open  to  this  criticism.  It  is  true  that  it  is  easy  to  inter- 
pret marked  rachitic  lesions,  those  characterij^etl  by  decided  cupping  of 
the  ends  (if  tlic  lK>nrs,  especially  of  the  vilna.  and  by  a  diminished 
calcification  of  tlic  s-lialis.  But  in  endeavoring  lo  discover  early  rickets 
many  instances  were  encountered  which  led  to  questioning.  Every 
month  in  the  course  of  a  scrutiny  of  about  seventy-five  roentgenograms 
there  have  been  at  least  four  or  five  films  which  could  not  be  disclosed 
satisfactorily.  If  this  peq^exity  exists  when  previous  roentgenograms 
are  available  for  comparison,  as  well  as  a  clinical  record  of  the  case,  how 
much  greater  must  be  tl  e  tinccrtainty  when  the  diagnosis  has  to  be 
made  from  a  >inglc  roentgenogram.  The  main  obscurity  has  been 
the  pathologic  signilkancc  of  what  may  be  termed  "  slight  spreading" 
or  "spreading"  of  the  ulna.  In  some  instances  this  deformity  lias 
developed  later  into  "slight  rickets,"  in  some  it  has  remained  stationary 
altiiough  other  rachitic  signs  have  developed. 

This  is  merely  one  aspect  which  has  rendered  radiographic  diagnosis 
unsatisfactory  and  disappointing.  A  criticism  of  wider  applicability  is 
that  the  roentgenogram  freqnently  is  negative,  altliongh  heading  of  the 
ribs,  the  diminution  of  inorganic  phosphate,  and  the  general  appearance 
of  the  infant  clearly  point  to  rickets.  Table  2  shows  that  among  fifty- 
one  cases  the  diagnosis  was  first  established  by  means  of  the  roentgen 
ray  in  only  two,  and  that  only  in  ten  other  instances  did  it  furnish 
evidence  as  early  as  the  clinical  or  chemical  tests.  A  survey  of  our 
complete  data  lads  to  the  same  condusion.  Two  hundred  and  forty- 
four  cases  have  been  radiographed  month  by  month  by  Dr.  Charles 
Gottlieb,  comprising  almost  2,000  individual  photograph^.  One  hundred 
and  forty-nine  of  these  ha\e  shown  rachitic  changes  roentgenologically. 
In  how  many  did  the  roentgen  ray  and  in  how  many  did  beading  of 
the  ribs  give  the  first  evidence  of  rickets?  In  ihiriy-one  cases  both 
appeared  simultaneously,  so  tliat  tliese  must  be  deducted  from  the  total, 
leaving  118  as  a  basis  of  comparison.  In  fourteen  cases  the  diagnosis 
was  first  established  by  roentgen  ray,  and  in  104  by  beadii^  of  the  ribs. 

How  can  this  comparative  precocity  of  beading  be  explained  ?  No 
doubt,  it  is  partly  attributable  to  the  fact  that  we  are  not  comparing 
the  same  articulations.  The  cnstocliondral  junctions  are  involved  early 
in  rickets,  due  probably  to  the  ra])id  growth  of  the  ribs,  and  could  they 
be  radiographed  satisfactorily,  the  roentgen  ray  would  not  be  so  tardy 
in  diagnosis,  in  our  experience  raying  of  joints,  other  tlian  the  wrist, 
furnishes  still  later  information.  In  numerous  instances  several  articu- 
lations of  the  extremities  were  ocamined  roentgenologically,  but  in  none 
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were  lesions  seen  when  the  wrist  joint  af^ieafed  normal.  There  is 
anotfier  aspect  which  should  be  refeired  to.  In  the  course  of  a  general 
physical  examination  the  epiphyses  of  the  wrist  were  found  enlar^d  in 
surprisingly  few  cases,  far  less  than  among  the  nq^o  babies  examined 
by  us  some  years  ajjo.  or  in  the  breast-fed  babies  represented  in  Tnhle  4. 
This  si^n  (^t  rickets  is  very  inconstant  and  is  found  most  often  in  well 
nourished  infants.  It  is  of  interest  in  this  connection  because  the  wrists 
may  be  enlarged  to  palpation  and,  nevertheless,  be  negative  to  the 
njcntgen  ray;  in  one  instance  where  the  ep^iphyses  were  distinctly 
enlarged,  repeated  roentgenograms  were  negative.  Furthermore,  in  the 
great  majority  of  cases  in  whidi  rickets  was  diagnosed  by  roentgeno- 
grams of  the  wrists,  the  epiphyses  apparently  were  normal  in  size  and 
contour. 

It  should  be  bome  in  mind  tliat  these  statements  regarding  the 
unreliability  of  roentgenograms  apply  solely  to  early  diagnosis.  In 
di«tinffin'<?hfn^  the  healing  of  the  rachitic  process,  the  roentgen  ray  is 
invalual)le  and  gi\es  evidence  far  in  advance  of  simple  clinical  signs. 
Indeed,  in  this  resi)ect.  as  stated,  beading  of  the  ribs  may  be  absolutely 
misleading.  It  is  remarkable  how  (juickly  the  epiphyses  respond  to 
specific  therapy  or  to  "change  of  season"  by  the  formation  of  a  mure 
or  less  intense  line  of  preparatory  calcification.  This  response  of  the 
epiphyses  to  curative  agents  is  so  reliable  that  it  has  been  employed  by 
Mellanby  in  dogs '  and  by-  Howland  and  Park  in  infants/  to  demon- 
strate the  specific  therapeutic  value  of  cod  liver  oil. 

Centers  of  OsHfica^hn  of  ike  Carpus, — ^The  rdation  of  the  develop- 
ment of  the  carpal  centers  to  the  early  diagnosis  of  rickets  may  be 
dismissed  in  a  few  words.  The  time  of  appearance  of  these  centers 
seems  to  depend  primarily  on  rate  of  growth,  and  to  be  influenced 
mainly  by  factors  which  affect  this  rate.  An  exception  may  be  made 
to  this  statement  in  regard  to  premature  infants,  which  generally  show 
delay  in  the  appearance  of  the  carpal  centers.  The  cases  of  rickets 
under  consideration,  which  in  most  instances  were  so  mild  as  to  escape 
casual  diagnosis,  and  were  delected  only  by  means  of  retined  methods, 
showed  no  retardation  of  growth  in  weight  or  in  Icngtli  and  likewise 
no  delay  in  carpal  development.  As  an  illustration  of  the  lack  of 
interrelationship  between  rickets  and  carpal  development,  the  case  of 
a  breast-fed  baby  may  be  cited  which  developed  rickets  when  4  months 
of  although  two  carpal  centers  were  manifest  before  she  was  2 
months  of  age. 

i.  Mellanby,  t. :  Medical  Research  Cotnnuttec  Special  Report,  Series  38. 
London,  1919. 

1.  Howland.  J.,  and  Park.  E.  A.:  Arch.  Pediat.  S7:4n.  1920. 
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Inorganic  PhosphaU  of  tkf  £/ooJ.<-Recaitly  Howland  and 
Kramer  *  reported  that  the  inorganic  phosphate  of  the  serum  is  regu- 
larly reduced  in  infants  during  active  rickets.  In  the  course  of  the  past 
year  this  test  has  been  induded  in  the  monthly  examinations.  For  this 
purpose  the  Bell  and  Doisy  colorimetric  method  was  used,  with  the 
mcKlification  tliat  paraffined  tubes  were  employed  in'^tead  nf  adding 
oxalate  to  the  blood.  The  normal  plane  of  inorganic  phosphate,  as 
determined  by  this  method,  is  approximately  from  4.0  to  4.8  mg.  per 
100  c.c.  of  blood.  Percentages  of  3.75  mg.,  or  less,  were  considered 
within  the  rachitic  range.  It  would  lead  too  far  afidd»  nor  is  the  time 
ripcp  to  discuss  in  detail  the  significance  of  a  diminution  of  the  inorganic 
phosphate  of  the  blood.  We  have  met  with  cases  of  undoubted  ridcets 
where  the  blood  phosphate  was  not  decreased,  and  some  where  it  was 
found  to  be  below  3.75  m^.  per  cent.,  and  an  observation  of  several 
months  showed  nn  clinical  or  radiologic  evidence  of  rickets.*  In  one 
instance  of  thi>  kind  where  the  diet  had  been  raw  certified  milk,  bi--- 
tologic  exaniination  of  the  epiphysis  ot  the  ulna  was  negative.  There 
are  evidently  factors  other  ttutn  rickets  whidi  tend  to  a  reduction  of 
the  inorganic  phosphate  of  the  bk)od.  Recent  investigations  lead  to 
these  deductions.  In  this  connection  experiments  on  the  rickets  of  rats 
should  be  Ixjrne  in  mind,  which  dearly  show  that  although  low  inor- 
ganic phosphate  of  the  blood  generally  accompanies  rickets,  the  diet 
may  be  so  constituted  that  the  inorganic  phosphate  is  greatly  diminished 
and  yet  rickets  not  result.  Mess  and  Lundagen  *  have  slunvn  that  there 
is  a  niarke<i  sea^nal  tide  in  relation  to  the  inorganic  phosphate  of  the 
blood,  that  in  almost  all  infants  there  is  a  tendency  for  this  constituent 
to  fall  gradually  during  the  winter  months,  reaching  its  lowest  ebb  in 
March,  gradually  rising  to  its  flood  in  the  sumiper  season. 

In  ^te  of  these  factors,  rickets  seems  to  be  the  most  important 
clinical  disorder  associated  widi  low  irfiosphate,  and  although  Uie  test 
cannot  be  considered  pathognomonic  of  rickets,  it  is  of  distinct  value 
in  early  diagnosis.  The  percentage  of  phosphate  seems  to  bear  some 
relation  to  the  nature  of  the  diet,  a  diminution  coming  about  more  often 
and  earlier  on  dried  milk  <»r  nn  protein  milk  than  on  raw  milk.  It 
cannot,  however,  be  brought  back  to  the  normal,  or  regularly  increased 
by  adding  large  amounts  of  phosphate  to  the  dietary  (  K  .UPO^,  2  gm. 
<laily).  Table  2  siiovv.s  that  in  seven  of  fifty-uiie  ca.^cs  this  .sign  preceded 
all  others,  and  that  in  seventeen  other  instances  it  was  noted  simul- 

4.  Hnwlaiui,  I.,  and  Kranur,  B. :  Am.  J.  Dis.  Child   22:103  (  Aug.)  1921. 

5.  In  three  cases  oi  this  kind  cod  liver  oil  was  given  fur  one  month,  from 
March  20  to  April  20,  and  bronght  about  decided  increaics  in  the  inorganic 
phosphate  nf  the  MnnH :  from  $JX  mg.  to  4.03  mg.,  irom  3.03  mg.  to  4,21  mg.* 
from  3.55  rag.  to  4.11  mg. 

6.  Hcss»  A.  F.,  and  Lundagen,  M.:  Proc.  Soc.  Exper.  Biol.  &  Med.  If:  1922. 
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taneously  with  one  or  other  signs.  It  h,  therefore,  to  be  regarded  as  an 
early  phenomenon  of  ridcets.  Unleu  a  consecutive  series  of  tests  is 
available  for  comparison,  an  analysis  showing  low  inorganic  phosphate 
does  not  indicate  whether  the  rachitic  process  is  healing  or  advancing. 

When,  however,  previous  figfures  are  at  hand,  this  test  generally  will 
be  f'nincl  of  value  in  jiu^ein^  the  trend  of  the  disorder.  It  cannot  be 
relied  on  in  thi>  rej]farii.  Instances  have  been  encmmtered  in  which 
roentgenograms  showed  healing  and  the  inorganic  phosphate  had 
increased  but  little;  for  example,  cod  liver  oil  was  given  to  an  infant 
from  May  12  to  June  13  and  die  inorg  vuK  phosphate  rose  only  from 
3.33  to  3.54  mg.,  whereas  the  roentgen  ray  showed  definite  heating. 
The  most  reliable  criterion  of  healing  is  the  roentgenogram. 

THE   INCIDENCE    OF  RICKETS 

As  Stated,  there  are  no  reliable  statistics  of  the  incidence  of  rickets. 

This  is  true  of  urban  and  of  rural  communities,  but  especially  ?n  of  the 
latter.   Various,  approximations  have  been  made — ^some  years  ago  by 


TABLE  3<— iKciDENct  of  Rickrs  Unub  18  MoNtss 

221  Xeckoi'sies  (Schmorl) 


NumbPf  of 

f'hllilrrti 

Ago. 

■Month* 

Total  BhfevU 

Case*             Per  Cent. 

Cases 

Per  Cent. 

U          1  4-9 
a  7-» 

8»      '  n-is 

tt 

SO 

n 
» 

94 

W.S 

«J 

1 
3 
t 
1 

S 
8 

t.T 
1.7 

ZJS 

Kassowitx,  more  recently  by  Findlay  and  by  Thompson,  and  for  colored 
infants  by  Hess  and  Unger--all  based  on  estimations  or  on  simple 
physical  examinations.  No  attempt  has  licen  made  to  use  the  roentgen 
ray  to  obtain  more  accurate  data.  Nor  has  any  inquiry  of  this  kind  been 

confined  exchisively  to  a  ;?hort  period  of  the  year,  for  example,  to  one 
or  two  of  the  winter  months,  when  rickets  flourishes,  'J'lie  tc>t  ot  die 
blood  for  inorganic  phosphate  'i>,  of  course,  too  recent  an  innovation  to 
have  been  employed  for  this  purpose. 

To  our  knowledge  there  is  but  one  study  of  the  incidence  of  rickets 
from  a  pathologic  point  of  view^hat  of  Schmorl  ^ — ^a  routine  investi- 
gation of  cases  as  they  came  to  necropsy  for  one  cause  or  another.  A 
study  of  this  kind  has  tiie  great  advantage  of  being  able  to  discern,  and 
therefore  to  include,  active  as  well  as  inactive,  incipient  as  well  as 
healed  rickets.  A  table  has  been  prejared  summarizing  part  of  this 
investigation  (Table  3;,  namely  the  data  hearinj^  uj)on  221  necropsies 
made  on  infants  under  18  months  of  age,  the  age  period  embraced  by 

7.  Schmorl.  G.:  Etgebn.  d.  inn.  Med.  u.  Kinderii.  U:403,  1914. 
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our  study.  On  consulting  tliis  table  it  is  seen  thai  more  tlian  %  per  cent, 
of  the  infants  showed  lesions  of  rideets  and  that  histologic  changes  were 
absent  in  only  seven  of  the  221  cases. 

In  a  dinical  study  the  percentage  of  rickets  will  depend  to  a  far  less 
extent  on  the  diet  of  the  infants  than  on  incidental  factors.  It  will  vary 
greatly  according  to  the  variety  of  the  diagnostic  methods  and  the  care 
and  understanding^  with  which  they  nre  employed,  and  also  accordin{» 
to  the  season  or  evt-n  the  month  of  the  year  when  the  examinations  are 
carried  out.  All  agree  that  the  diet  in  which  rickets  develops  least  often 
is  breast  milk.  In  order  to  ascertain  its  incidence  on  this  diet,  a  careful 
examination  of  twenty-five  bfea^-fed  infants,  similar  in  nationality  to 
those  in  our  institution,  was  carried  out  in  a  baby  welfare  station.  A 
glance  at  the  weight  in  relation  to  the  age  of  these  babies — varying  from 
4  to  10  months — shows  that  they  were  an  exceptionally  well  developed 
group"  (Table  4).  The  te>t  for  inorganic  phosphate  was  omitted.  The 
result  of  this  study  is  rejjrodueed  in  the  tahle.  It  will  be  noted  that  ten 
babies,  or  40  per  cent.,  showed  rickets  hy  roentgen  ray.  nine  had  decided 
beading  of  the  Hhs  (~f),  and  seven  had  craniotalies.  Leaving  cranio- 
tabes  out  of  consideration,  and  including  only  such  cases  as  showed 
rickets  either  roentgenologically  or  by  beading,  it  is  found  that  thirteen 
of  twenty^five,  or  more  dian  one-half,  had  rickets.  This  high  percent- 
age may  seem  surprising.  It  is  due  to  the  fact  that  the  investigation 
was  carried  out  at  the  end  of  March,  a  time  when  every  potential  case 
of  rickets  had  developed  and  none  had  undergone  spontaneous  cure. 
Most  of  diese  infants  had  to  depend  on  breast  milk  to  protect  them  from 
rickets  and  were  deprived  of  the  powerful  adjuvant  of  sunlight.  In 
this  respect  hrcast  milk  is  not  endowed  with  a  marked  factor  of  safety. 

Our  experience  with  bottle-ted  babies  coincides  in  j^eneral  with  the 
patliologic  report  of  Sehmorl  '  If  the  mo<;t  refined  tests  are  employed 
and  careful  exnminations  are  carried  out  at  a  time  when  the  incidence  is 
highest,  almost  all  artificially  fed  infants  will  be  found  to  have  a  certain 
degree  of  rickets.  This,  of  course,  docs  not  apply  to  the  exertional 
infant  who  receives  an  abundance  of  sunlight.'  This  year,  at  consider- 

8.  In  view  of  the  theory  which  suggests  a  lack  of  fat  soluble  vitamin  as 
the  detemtiniuK  factor  in  rickets,  it  may  he  remarked  that  the  mothers  also 
were  well  nourished.  Many  of  them  consumed  a  quart  <>f  milk  a  day;  on 
account  of  religious  scruples  they  do  not  eat  oleomargariae  but  only  sweet 
butter.  In  this  connection  reference  may  be  made  to  a  breast-fed  infant  in  our 
institution  whicli  dcvcluiH-d  ricki-ts.  It  wav  the  baby  of  a  wet  imrsc  wliom  we 
know  to  have  been  on  a  liberal  diet  which  included  fresh  vegetables  and  one  or 
two  quarts  of  milk  daily. 

9.  Xor  (Inc;  it  apply  with  equal  force  to  the  bat>v  linrn  in  the  wintrr,  and 
who  at  the  end  of  March — the  peak  of  the*  rickets  -caaun — is  but  3  or  4 
months  of  age.  It  has  seemed  that  infants  born  alitmt  tlie  beginning  of  FebtttSry 
were  liast  likely  to  develop  rickets;  they  are  subjected  to  only  a  few  months 
of  lack  of  sunlight  and  then  enjoy  a  prolonged  period  of  intense  sunlight.  Under 
ordinary  conditions  rickets  does  not  develop  after  the  beginning  of  May. 
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able  expense,  we  attempted  to  prevent  rickets  by  means  of  feeding  a 
large  number  of  babies  on  certified  raw  milk.  In  spite  of  this  excellent 

<lict  they  developed  evidences  of  mild  rickets  in  the  course  of  the  winter. 
Of  the  entire  group  of  fifty-three  infants,  only  two  were  entirely  free 
from  sig^s  of  this  rlisordcr ;  if  we  do  not  accept  low  inor^.->nic  phosphate 
as  equivalent  to  rickets,  seven  additional  cases  must  lie  considered  as 
negative,  making  nine  in  all.  In  our  opinion  certainly  all  of  these  seven 
cases  sliould  not  be  excluded,  as  a  diminution  of  inorganic  phosphate 
generally  is  associated  with  rickets.  It  should  be  borne  in  mind  that 
Uiese  figures  do  not  apply  to  one  month  of  the  winter  but  to  the  entire 
period  ending  in  April.  The  incidence  of  rickets  increases  steadily 
month  by  month  throughout  the  winter,  being  far  greater  in  March  than 
in  January,  the  decrease  beginning  toward  the  end  of  April  Cm  Ihc 
temperate  zoneV  *1epctiding  somewhat  on  local  climatic  conditions  and 
especially  on  the  character  ol  tlie  season.^"  If  these  hfty-ihrcc  ca«p';  arc 
judged  by  the  classic  text  book  description  of  rickets,  only  nineteen  fail 
into  this  category.  This  indicates  how  difficult  it  is  to  state  the  fre- 
quency of  ridcets,  and  how  its  incidence  will  appear  to  be  high  when 
intensive  examinations  are  employed.  These  newer  diagnostic  methods 
enabled  us,  however,  to  begin  treatment  at  the  earliest  mfunent,  so  that 
many  cases  were  cured  in  January  or  February  by  means  of  cod  Hver 
oil  or  lieliofherapy,  which  would  not  have  been  recojjni^ed  under 
ordinary  circumstances  until  some  months  later  when  they  liad  become 
more  evident. 

CONCLUSIONS 

With  our  broader  conception  of  rickets,  (liaj,nn)sis  has  i>econie 
increasingly  dititicult.  Of  the  inin;cdiaic  clinical  signs  the  most  reliable 
is  beading  of  the  ribs,  to  which  more  attention  should  be  paid.  The 
great  disadvantage  of  this  sign  is  that  it  does  not  aid  in  differentiating 
between  the  active  and  the  inactive  phases  of  the  disorder. 

Roentgen  ray  examination  of  the  epiphyses  has  proved  disappoint- 
ing. Frequently  it  does  not  demonstrate  lesions  at  a  time  when  the 
diagnosis  can  be  established  dehnitelx  by  other  methods.  A  negative 
roentgenogram  has,  therefore,  little  value  in  deciding  the  question  of 
early  rickets.  It  is  a  most  valuable  s]^rt.  however,  in  jndf^ing  whether 
rickets  is  hcalitij:^  or  whether  a  therai)eutic  agent  i>  of  value. 

The  inorganic  phosphate  of  the  blood  is  ^'eiierally  diminished  in 
rickets  in  the  early  stages,  long  before  the  roentgen  ray  gives  evitlcnce 
of  the  disorder,  and  frequently  as  early  as,  or  earlier  than,  beading  of 
the  ribs.  It  is  nut,  however,  pathognomonic,  as  there  are  other  factors 

10.  Tli<-  winter  of  1020-1021  was  particularly  mild,  and  ricl<ct<  wa"!  corre- 
spondingly mild  and  began  to  disappear  early;  the  previou.s  winter  was 
exceptionally  severe  leading  to  niarfced  rickets  and  a  prolongation  of  its  season. 
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leading  to  a  diminution  of  inorganic  phosphate.  On  the  other  hand, 
rickets  is  occasionally  met  with  where  the  blood  analysis  is  normal  in 
this  respect. 

A  group  of  well  nourished  breast-fed  infants,  examined  clinically 
and  by  roentgen  ray  at  the  end.of  March,  showed  rickets  in  more  than 
50  per  cent,  of  the  cases. 

Rickets  is  not  only  more  prevalent  in  the  winter  but  its  incidence 
increases  month  by  month  until  April.  It  is  far  more  frequent  in  March 
and  April  than  in  December  and  January.  If  its  incidence  is  studied 
when  it  is  at  its  flood,  and  use  is  made  not  only  of  the  ordinary  dtnicat 
signs,  but  also  of  the  newer  methods  of  diagnosis  (roentgen  ray  and 
chemical  tests)  we  shall  find  that  almost  all  bottle-fed  infants  give  sotne 
indication  of  rickets. 
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THE   FAILURE   OF    VEAST    THERAPY    IN  THE 
FEEDING   OF  INFANTS* 


WILBURT  C  DAVISON,  M.D. 

BALTIMORB 

Because  yeast  can  be  substituted  successfully  for  j^n  of  the  protein 
«  requirements  of  an  adult,^  is  nontoxic,'  will  apparanently  improve  skin 
diseases  in  aduHs,"  cure  polyneuritis  in  pigeons/  and  cause  rats  on  an 
inadequate  diet  to  gain  in  weight,*^  numerous  advertisements  in  the 
non-medical  press  have  acclaimed  that  yeast  in  various  forms  is  a 
panacea  for  the  ills  of  man  and  that  even  infants  would  he  improved 
by  a  tahlet  or  two  a  day.  1  Iiai  this  conclusion  is  falsely  derived  from 
inapplicable  premises  is  proven  not  only  by  the  elementary  rules  of 
logic,  but,  furthermore,  experiments  '  have  shown  that  when  applied  to 
infants,  yeast  therapy  is  not  only  without  benefit  but  may  actually 
do  harm.  The  evidence  reported  here  merdy  confirms  these  latter 
publications. 

Demonstrations  of  the  value  of  vitamin  tlicrajn  in  the  feeding  of 
norma!  infants  arc  not  convincing'  for  the  majority  of  them  will 
gain  ua  a  dietary  regimen  alone.  Tf  yeast  has  any  real  value  in  causing 
an  infant  to  gain  in  weight,  it  should  be  fed  to  patients  convalescent 
from  acute  intestinal  indig«»tion  or  to  in&nts  suffering  from  nutritional 

*  Received  for  inibliratinn,  May  19,  1922. 

*  From  the  DeiJarinietU  ol  Pediatrics  of  the  Johns  Hopkins  University  and 
the  Harriet  Lane  Home  of  the  Johns  Hopkins  Hospital. 
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disturbances  sudi  as  chronic  intestinal  indigestion  (celiac  disease)  or 
to  physically  retarded  children.  The  weight  of  these  patients  may 
remain  practically  stationaiy  for  weeks*  and,  therefore,  the  value  of 
any  therapeutic  measures  can  be  tested  conclusively.    Yeast  in  total 

nmoimts  of  one-quarter  or  one-half  of  a  yeast  cake  per  day  vva<  aclde<! 
lu  the  diets  ot  nine  infants  for  periods  of  from  eight  to  iwentv-three 
days.  One  cake  of  fresh  Fleishmaniis  yeast  was  enmlsitied  in  2 
ounces  of  sterile  water  and  from  1  to  3  teaspoon fuls  of  the  suspension 
(from  1/16  to  3/16  of  a  cake)  was  added  to  each  of  the  infant's  * 
milk  feedings  just  before  ^ey  were  offered  to  the  child.  Inasmuch 
9»  abdominal  distension  occurred  in  some  of  these  patients,  and  their 
stools  became  more  frequent,  ind  as  heating  yeast  to  105  C  does  not 
destroy  its  growth  promoting  properties  for  rats,"  the  enmlsions  of 
yeast  were  made  in  boiling  water  after  the  first  week  of  the  experiment. 
Yeast  suspended  in  boilinp^  water  did  not  produce  as  marked  distension 
and  diarrhoea  as  the  unhealed  preparation. 

BBPORT  OF  CASES 

Case  1  (25969).~W.  M.,  white,  male,  aged  2  mmAs,  admitted  to  Harriet 
Lane  Home  .\ug.  27,  1920.  Diagnosis:  Acute  intestinal  indtgestioii. 

Family  History — Xegative, 

Past  History. — Negative. 

Present  lUness.—Oxaitx  Aug.  11,  1920,  with  diarrhea  and  vomiting.  Weight, 
7  pounds  10  ounces. 

Trrnhvrnf.  Given  protein  milk,  woman's  milk,  buttermilk  am!  ftnally  whole 
jnilk  ami  sugar  Surmula  and  laniia  m  amount,";  of  from  94  tu  117  calories  per 
kilovjrani  of  body  weight.  Diarrhea  and  vomiting  ceased  .soon  after  admission, 
and  weight  gradually  increased  to  10  pounds  when  discharged  Dec.  15,  1920. 

Was  givtn  one-quarter  ot  a  yeast  cake  daily  from  Oct,  IJ,  1920,  to  Nov. 
5,  1920  (twenty-three  days).  Diet  .remained  unchanged.  During  this  period  the 
weight  did  not  increase  more  rapidly  than  before  and  after  yeast  therapy 
(Chart  1). 

Cask  2  (24<S26S)^E.  &,  white,  female,  aged  5  mondts.  admitted  to  Harriet 
LaiH  Home  May  2S,  1920;  weight,  7  pounds.  Diagnosis:  Acute  intestinal 

indigestion. 

Family  //w*ar>-.— Negative. 

Past  l/ufofy.— Negative,  except  for  nutritional  disturbanees. 

Present  Illness. — Onset  March  7,  15^0.  with  diarrhea  and  vomiting. 

TretUmtnt. — Given  protein  milk,  woman's  milk,  buttermilk  and  finally  whole 
milk  and  barley  water  formula,  and  farina  in  amounts  of  from  95  to  130  calories 
per  kilogram  of  body  weight.  Diarrhea  and  vomiting  ceased  soon  after  admis- 
sion and  weight  gradually  increased  to  14  pounds  11  ounces  when  discharged 
June  1921. 

The  infant  was  given  one-quarter  of  a  yeast  cake  daily  from  Oct.  13.  1920. 
to  Oct.  19.  1920,  and  then  one-half  of  a  yeast  cake  daily  until  Nov.  4.  1920 
(twenty-two  days).  The  diet  remained  unchanged,  except  for  the  addition  of 
farina  on  the  last  day.  Weight  remained  stationary  during  most  of  this  period 
The  patient  developed  diarrhea,  vomiting  and  slight  fever  (100  F.)  during  the 
last  day  of  this  period.  She  had  had  several  similar  upsets  prior  to  yeast 
therapy  (chart  1). 
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Cask  3  (25464).— E.  D.,  white,  female,  aged  10  mondtt,  admitted  to  Harriet 
Lane  Home  Ang.  17,  1930;  weight.  It  pounds.  Diagnosis:  Acute  intestinal 
indigestion. 

P^mSy  Hisiory.—Negitivt. 

Past  HIilMyw— Negative,  except  for  nutritional  disturbances. 

Present  Illness. — Onset  June  18,  1920,  with  diarrhea  and  vomiting. 

Treotm«ni.—4}'wta  protein  milk,  buttermilk,  junket  and  dtmUy  whole  milk 
and  barley  water  formula  and  farina  in  amounts  of  from  83  to  120  calories 

per  kilogram  of  body  weight.  Diarrhea  and  vomiting  cCMed  SOOn  after  admis- 
sion and  weight  gradually  increased  to  12  pounds  12  ounces  when  discharged 
Dec  18L  192a 


Cane  5 
11/11/20 

8  lh» 


9/20/20 
11  lbs.,  11  OS. 


Case  3 
9/  1 1/20 
11  Ibt..  12  oz. 


Cmc  2 
9/19/20 
7  Ibc.  IJ  OS. 


Cue  1 


Case  4 

n;2.'/20 
11  lbs..  2 


Caw  J 
n/U/20. 
12  lb«n  3  oe. 


i/2«/ao 

Um..  is  OS. 


Fig.  1. — Weight  curves  of  five  patients  convalescent  from  acute  intestinal 
indigestion  to  whose  diets  was  added  from  %  to  Va  yeast  cake  daily  for  from 
eight  to  twenty -three  days  (spaces  between  blocks).  Each  space  on  ordinates 
rcfmcnts  2  ounces;  on  abscissae  one  day. 


Was  Riven  one-quarter  of  a  yeast  cake  dailv  from  Oct.  16.  1920.  to  Oct. 
24,  19!^  (eight  days).  Diet  remained  unchanged.  Weight  remained  practically 
slationaiy  during  this  period  (Chart  1). 

Case  4  (23,773).— M.  D.,  white,  female,  aged  7  months,  admitted  tr.  Harriet 
Lane  Home  Aug.  27.  1920;  weight.  13  pounds  2  ounces.  Diagnosis:  Acute 
intestinal  indigestion. 

PamHiy  HUtory.'^^tgk&ft. 

Pott  Hittoty. — XcKative,  except  for  nutritional  disturbances. 
Present  IHness.— Onset  Aug.  14,  1920.  with  diarrhea  and  vomiting. 
Treatment. — Given  protein  milk,  buttermilk  and  hnallv  whole  milk  and  water 
fonntda  and  farina  in  amounts  of  from  70  to  116  calories  per  kik)gram  of  body 
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weight.  Diarrhea  and  vomiting  ceased  soon  after  admisnon  and  weight  after 
falling  to  10  pounds  2  ounces  gradually  increaied  to  13  pounds  3  ounces  when 
disdiarged  Jan.  9,  1921. 

Was  given  one-quarter  of  a  vc-ast  cake  daily  from  Oct.  16.  1930.  to  Oct. 
26,  1920  (ten  days).  Diet  remained  unchanged.  Weight  increased  slightly  at 
first,  but  the  patient  became  very  distended  during  this  period.  In  the  last  two 

days  of  yeast  therapy,  rliarrhea  and  refusal  of  food  developed.  She  had  had 
several  similar  upsets  prior  to  yeast  therapy  (Chart  1). 

Case  5  (26097).— W.  white,  male,  aged  6  months,  admitted  to  Harriet 
Lane  Home  Sept.  7.  1920;  wei^t,  7  pounds  6  ounces.  Diagnosis:  Acute 
intestinal  indigestion. 


Fig.  2.— Weight  curves  of  three  patients  with  chronic  intestinal  indigestioil 
to  whose  diet  was  added  %  jeast  cake  daily  for  from  ten  to  twenty-two  day* 
(spaces  between  blocks).  Each  space  on  ordinates  represents  2  ounces,  on 

abscissae  one  day. 

/•  (J  III  ily  II  istory. — Negative. 

J'ust  History. — N'egative.  except  for  nutritional  disturbances. 
Present  Illness. — Onset  Aug.  1,  1920.  with  diarrhea. 

Treatment. — Given  protein  milk,  woman's  milk,  buttermilk  and  tinally  whole 
milk  and  barley  water  formula  and  farina  in  amounts  of  from  86  to  125  calories 
per  kilogram  of  body  weight.  Diarrhea  ceased  soon  after  admission  and  weight 
gradually  increased  to  9  pounds  10  ounces  when  discharged  Jan.  1.  1921. 

Was  given  one-quarter  of  a  yeast  cake  daily  from  Oct.  19,  1920.  to  Oct.  2&, 
1920  (nine  days).  Diet  remained  unchanged.  Durinw  this  period  the  patient's 
weight  did  not  increase  more  rapidly  than  bci'ore  and  after  veast  therapy 
(Chart  1). 
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Case  6  (23907).— K.  W ,  white,  male,  aged  2114  months,  admttted  to  Harriet 
Lane  Home  Feb.  9,  1920;  weight,  14  pounds  6%  ounces.  Diagnosis:  Chronic 
intestinal  indigestion. 

Family  History,— HtgHitvrt. 

Past  History. — Xegative. 

Present  Ulness.  —  Onset  August,  1919.  with  vomiting,  progressive  loss  of 
weight  and  slight  diarrhea. 

Treatment. — Given  protein  milk,  woman's  milk,  buttermilk,  junket,  farina, 
eggs,  meat  and  vegetables  in  amounts  of  from  80  to  107  calories  per  kilogram 
of  body  weight.  The  symptoms  ceased  soon  after  admission,  and  the  weight, 
with  the  exception  of  six  digestive  upsets,  gradually  increased  to  23  pounds  8 
ounces  when  discharged  March  26,  1922. 

Was  given  one-quarter  of  a  yeast  cake  daily  from  Oct.  16,  1920,  to  Oct.  26, 
1920  (ten  days).  Diet  remained  unchanged.  The  patient's  distension  became 
more  marked,  and  after  four  days  of  yeast  therapy,  a  digestive  upset  occurred 
with  diarrhea,  rapid  loss  of  weight  and  slight  fever  (100  F.).  The  patient 
had  had  similar  digestive  disturbances  previoosly  (Chart  2). 

Case  7  (25261). — T.  K.,  white,  male,  aged  2  years,  .^dmitted  to  Harriet 
Lane  Home  July  2,  1920;  weight,  16  pounds  2  ounces.  Diagnosis:  Chronic 
intestinal  indigestion. 


Fig.  3. — Weight  chart  of  mentally  and  physically  retarded  patient,  to  whose 
diet  was  added  '4  yeast  cake  daily  for  eleven  days  (spaces  between  blocks) 
and  later  from  Vi  to  1  ounce  of  fresh  veal  liver  daily  for  thirty  days  (spaces 
between  arrows).  Each  space  on  ordinates  represents  2  ounces,  on  abscissae 
one  day. 


Fa$uily  History. — .Negative. 
Past  /fftrory.— Negathe, 

Prcsi-nt  I Ihiess.— -Onset  June,  1919,  with  loss  of  appetite  distension  and  pro- 
gressive loss  of  weiRht. 

Treatment. — Given  protein  milk,  buttermilk,  junket,  farina,  eggs  and  meat  in 
amounts  of  80  to  97  calories  per  kilogram  of  body  weight.  Symptoms  improved 
soon  after  admission  but  the  weight  remained  practically  stationary  and  then 
fell  to  15  pounds  7  ounces  when  discharged  Nov.  13,  1920. 

Was  given  one-quarter  of  a  yeast  cake  daily  )>.  m  Oct.  13,  1920,  to  Nov. 
4,  1920  (twenty-two  days).  Diet  remained  unchanged.  During  this  period  the 
weight  did  not  increase  more  rapidly  than  before  and  after  veast  therapy 
(Chart  2). 

Case  8  (20766).— A.  B..  white,  female,  aged  22  months.  Admitted  to  Harriet 
Lane  Home  Sept.  13.  1920;  weight,  11  pounds  2  ounces.  Diagnosis:  Chronic 
intestinal  indigestion. 

Fain ily  History. — Negative. 

Past  History. — Negative. 

Present  Illness. — Onset  July,  lSi20,  with  diarrhea  and  progressive  loss  of 
weight. 
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Tr«a(niefl/.'~4jliven  protein  milk,  woman's  milk,  buttcnnilk,  junket  and  meat 
in  amounts  of  from  90  to  111  calories  iier  kilograni  of  body  weight.  Diarrhea 
ceased  soon  after  admission  and  weight  gradually  increased  to  16  pounds  734 
ounces  when  discharKed,  June  28,  19J1. 

Was  given  one-quarter  of  a  yeast  cake  daily  from  Oct.  16.  1920^  to  Oct.  27, 
1920  (eleven  days).  Diet  remained  unchanged.  Daring  this  period  ^  weigfat 
(it(i  not  increase  more  rapidly  than  before  and  after  yvtoX  therapy.  The  patient 
became  moderately  distended  (Chart  1). 

Case  9  (24913).— E.  S..  white,  female,  aged  II  moiiths.  Admitted  to  Harriet 
Lane  Home  May  19.  1920;  weight.  11  pounda  2  ounces.  Diagnosis:  Mental  and 
physical  retardation  of  devclopmenL 

Family  History. — Xegative. 

I'tist  History. — Premature  (7  months);  birth  weight,  2  pounds  4  ounces; 

otherwise  negative. 

Fresent  Illness. — Failure  to  gain  in  weight. 

Treatment. — Given  whole  milk,  barley  water  and  sugar  formula,  buttermilk, 
farina,  nialtsoii])  and  hroth  in  amounts  of  from  8  to  164  calories  per  kilogram 
of  body  weight.  Weight  increased  very  slowly  to  U  pounds  when  discharged, 
June  9,  1921. 

Was  given  one-quarter  of  a  ycavt  cake  daily  from  Oct.  27.  1920.  to  Nov. 
7,  1920  (elevt-n  days).  Diet  remained  unchanged.  The  weight  remained 
Stationary. 

.^s  fresh  vtal  liver  is  reported  to  be  rich  in  vitamins  A  and  B.'  Vi  ounce  of 
this  was  given  daily  from  Xov.  9.  1920,  to  .Nov.  25.  1920  The  amount  of  veal 
liver  was  thi'n  increased  to  1  ounce  daily  and  contiiuicd  until  Dec.  9.  1920  (a 
total  of  thirty  days).  Diet  otherwise  remained  unchanged.  The  gain  in  weight 
during  this  period  was  no  greater  than  in  other  periods  without  veal  liver 
therapy  (Chart  3). 

SUMMARY 

1.  Acute  Intestinal  Indigestion, — ^These  six  patients  (Chart  1)  had 
recovered  from  the  acute  diarrheal  stage  of  the  condition,  and  their 
weight  and  "toleraiKe"  for  food  were  slowly  but  gradually  increasing. 

The  weights  of  these  six  infants  did  not  increase  more  rapidly  during 
the  j>eriod  of  yea.st  therapy  tlnm  prior  to  the  experiment.  No  improve- 
ment in  their  general  condition  could  be  noted,  in  fact,  two  patients 
during  the  period  of  yea^t  feeding  developed  diarrhea  and  rapid  lo.ss 
of  weight.  However,  these  infants  had  had  similar  upsets  pr^iously 
so  that  the  yeast  may  not  have  been  altogether  responsible  for  these 
relapses. 

2,  Chronic  Intestinal  Indigestion. — These  three  patients  (chart  2) 

were  in  no  way  benefited  by  ywst  therapy.  They  all  becatne  distended ; 
their  wcij^ht  showed  no  increase  that  could  be  attributed  to  yeast,  and 
one  infant  had  a  severe  relapse  of  diarrhea  and  loss  of  weight.  Yeast, 
howexer.  jnay  not  have  been  rcspotisible  for  this  last  result  for  the 
patient  had  had  >imilar  attack.s  prior  to  yeast  tlicrapy. 

.1.  I'hysual  Ketardation.~Thh  patient  (^Chari  3}  although  without 
demonstrable  intestinal  disease,  had  failed  to  gain  in  weight,  in  spite 
of  being  fed  an  apparently  adequate  diet.  Y«ist  therapy,  or  even 
feeding  fresh  veal  liver,  which  is  rich  in  vitamins,'  had  no  effect,  either 
beneficial  or  harmful,  in  this  instance. 


Digitized 


I 


FAILURE  OF  YEAST   THERAPY  345 
CONCLUSION 

As  far  as  may  be  judged  from  this  very  limited  series  of  cases, 
the  administration  of  yeast  to  patients  convalescent  from  acute  intestinal 
indigestion,  to  infants  suffering  from  chronic  intestinal  indigestion  and 
to  a  physically  retarded  child  is  without  benefit  and  may  possibly  be 
harmful. 
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Walker  has  notably  added  to  our  better  understanding;  of  asthma 
by  giving  an  extensive  working  foundation.  Many  other  workers  have 
since  contributed  large  series  of  studied  cases.  Thev  all  however, 
report  a  certain  number  of  cases  in  which  the  causative  agents  could 
not  be  found.  Walker,*  for  examjjie,  found  50  per  cent,  which  did 
not  react  to  any  proteins.  In  the  most  recent  classification  by  Racke- 
taann,*  41  per  cent  of  the  true  asthmatics  did  not  react  to  pratdns. 
NatttrBlly»  in  work  of  this  kind  there  ve  many  factors  which  make  it 
difiicult  to  study  cases  completely,  and  were  it  possible  for  investigators 
to  do  so  more  exhaustively,  the  unclassified  group  would  undoubtedly 
be  smaller.  Our  series  of  cases  oflFers  an  example  of  ]mt  such  a  group 
which  would  have  remained  unclassified  had  it  not  been  our  good  for- 
tune to  discover  the  offending  protein  in  the  first  case  wiiich  suggested 
the  search  for  the  others.  In  this  way  workers  are  continuously  draw- 
ing attention  to  new  substances — and  it  might  be  better  therefore  to 
always  consider  an  undassified  case  as  one  temporarily  undiagnosed,  tiie 
causative  agent  of  which  may  some  day  he  found. 

/firtorfco/.— Blackley,'  in  1873,  reports  tlie  first  case  in  the  literature 
of  a  man,  aged  54,  who  since  the  age  of  17  showed  symptoms  of 
asthma  whenever  in  the  presence  of  rabbits.  Recently  Freeman* 
reported  a  case  of  "a  man  wbo  has  always  hated  the  presence  of 
rabbits,  or  rabbit  meat  or  rabbit  skin.  He  is  devoted  to  shooting  but 
always  has  to  get  the  keepers  to  put  him  where  there  have  not  been 
rabbits  about,  otherwise  he  knows  he  will  not  hit  a  bird."  Sporadic 
cases  are  cited  of  laboratory  workers  who  get  attacks  of  asthma  when 
working  with  rabbits,  and  persons  whose  attacks  are  precipitated  by 
contact  with  pets.  In  all  these  cases  it  has  been  direct  contact  with 
the  animal  which  has  1)rouc:ht  about  the  reaction.  Several  writers 
have  obtained  positive  reactions  to  rabbit  hair  in  their  routine  skin  test^. 
but  make  no  mention  of  the  source.   One  of  these  is  deBesche,^  who 


•  KcceivtHl  fnr  pulilicttion,  June  20,  1922. 

♦From  the  I'tdiairic  Department  of  New  York  Nursery  and  Child's  Hos- 
pital and  the  Departnunt  of  Pediatrics,  Cornell  Medical  College. 

1.  Walker,  I.  (  . :   Bronchial  Asthma,  Oxford  Loose  Leaf  Medicine. 

2.  Ra^kemann,  F.  M. :  Clinical  Classification  of  Asthma  Based  on  a  Review 
of  648  Cases.  Am.  J.  M.  Sc.  1<1;8Q2  (Dec.)  1921. 

3.  Blacklev.  C.  H.:  Hay  Fever,  T.ontUMi,  1880,  Ed.  2 

4.  Freeman,  J.:  Toxic  Idiopathic?,  Lancet  2:229  (July  31)  1920. 

5.  DeBesche.  A. :  Hypersciutttvene»s  and  Asthma,  Especially  in  Relation  to 
Emanations  from  Hones.  J.  Infect  Dis.  tt:594«  1916. 


Digitized  by  Googlc 


RABBIT  HAIR  ASTHMA 


347 


in  his  interesting  paper  on  horse  astfuna  mentions  the  cases  of  two 
persons  who  also  reacted  to  rabbit  hair.  He  refers  to  another  patient 
whose  asthmatic  attacks  were  precipitated  by  the  material  in  the  mat- 
tress and  pillow  which  contained  a  mixture  of  horse,  cow.  cat  hair  and 
wool,  the  removal  of  which  cured  the  patient.  \'an(ler  \'ecr,*  however, 
cites  the  only  case  which  we  have  been  able  to  find  in  the  Hterature 
of  asthma  which  was  caused  by  rabbit  hair  found  in  the  pillows  on 
which  the  patient  slept.  He  states  that  this  is  an  extreme  case,  but 
from  our  e3q)erience  it  does  not  appear  to  be  so  rare. 

* 

CASE  UFORTS* 

Cask  1. — J  R  l-nv.  vcars  of  age,  was  referred  t'>  onr  clinic  morr  than 
a  vcar  and  a  iialt  ano  .sulicrinK  from  asthma.  His  family  history  was  abso- 
lutely negative  for  any  form  of  protein  sensitization.  The  child  had  been 
perfectly  well  up  to  6  months  of  age;  from  that  time  on  he  suffered  from 
repeated  attacks  of  coryza,  and  at  the  age  of  1  year  (after  the  family  moved 
to  Coney  Island)  he  developed  his  tirst  attack  of  asthma.  He  continued  to 
have  these  attacks,  and  during  the  year  prior  to  admission  they  had  bcconie 
taore  frequent  and  more  severe.  They  were  invariably  ]»receded  1^  nmning 
nose,  stice^infr,  watery  eyes  and  coukIi  These  prodroniata  would  last  for  about 
a  day,  and  at  night  his  asthmatic  attack  would  precipitate,  with  a  gradual  sub- 
sidence after  two  to  diree  days.  Vomiting  and  loss  of  ai»petile  attended  all 
attacks. 

Tlie  mother  insisted  that  something  in  Coney  Island  caused  these  attacks 
because  the  cliild  had  never  suffered  from  asthma  hefore  they  moved  there, 
and  whenever  she  visited  with  him  in  Albany  or  Hudson  he  wa?  free  from 
iittacks.  The  child  was  tc&lcd  repeatedly  with  all  the  jjrotcin^  wc  had  on 
hand — food,  bacterial,  and  animal  (rabbit  hair  was  not  one  of  the  stock  pro- 
teins at  that  time),  and  they  were  all  motive.  The  child  continued  to  have 
his  attacks,  however,  and  they  became  more  frequent  and  more  severe.  But 
we  could  do  nothing  further  and  this  case  had  to  be  classified  as  unsolved. 

SeversU  months  later  the  child  in  one  of  bis  severe  attacks  was  advised 
admission  into  the  hospital  and  made  a  very  rapid  recovery.  On  the  night 
of  his  return  to  his  home  he  promptly  developed  another  severe  attack  which 
lasted  for  three  days.  A  week  later  I  was  hurriedly  siunmoned  to  the  child — • 
this  was  my  6rst  home  visit.  I  found  the  child  at  the  heii^t  of  a'  most  intense 
attack.  T  noted  on  the  hlanket  covering  the  child  a  ^^rcat  many  small  fine 
hairs.  I  oniered  the  child  to  another  room,  and  opened  all  the  piHows,  the 
mattress  and  comforter.  They  all  contained  wliat  appeantl  to  be  rabbit  hair. 
Here  I  felt  that  we  had  probably  discovered  the  cause  of  the  child's  asthma. 
I  ordered  the  pillows,  etc..  to  be  removed,  and  the  house  thoroughly  cleaned. 

Several  davs  later  the  bov  was  tested  and  he  uave  positive  reactions  to 
the  cutaneous  test  with  the  hairs  removed  from  the  pillows,  and  with  the  pro- 
tein extract  prepared  by  the  Arlington  Chemical  Company.  To  further  prove 
to  the  mother  tliat  the  child  was  sensitive  to  rat>l)it  hair,  the  child  was  taken 
to  the  laboratory  and  was  given  a  rabbit  to  play  with.  After  five  minutes  he 
began  to  complain  that  the  room  was  getting  very  close,  to  mb  his  nose,  and 
tlieti  to  siiee/e.  T  asked  hiiu  to  play  with  the  ralihif  more  viirt .rousl v.  to  run 
after  it  and  pull  its  fur.  He  sneezed  again,  rubbed  his  nose,  and  his  eyes 
became  watery.  His  breathing  by  now  was  extremely  heavy  and  he  fdt  very 
sick.  This  state  became  progressively  wnr^p,  and  in  a  few  minute-  he  devel- 
oped a  typical  severe  attack  ot  asthma.  The  entire  sclera  ol  the  right  eye 
became  congested,  the  coojtinctiva  and  eyelid  markedly  edematous,  giving  a 


6.  Vander  Veer.  A.  J.:  The  Asthma  Problem,  New  York  M.  J.  111:392, 1920. 

7.  Rattier.  B.:  M.  Qinics  N.  America  1:1129  (Jan.)  1922. 
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beautiful  picture  of  angioneurotic  edema.  On  examination  a  rabbit  hair  was 
found  in  the  eye.  A  hjrpodennic  injection  of  cpinephrin  promptly  relieved  the 
asllmia  and  eye  condition,  but  the  asdmta  recurred  that  nifht  in  a  mild  form. 

This  cliild  lias  !)ccn  under  my  observation  continuously  and  has  been  free 
from  attacks,  except  once  or  twice  when  we  have  been  able  to  trace  them  to 
attempts  at  dcsenaitizattoa  or  contact  wUch  bedding  containing  the  rabbit  hair— 
and  once  when  playing  with  a  toy  made  of  rabbit  hair. 

This  case  WES  so  impressive  that  we  inun^liately  sent  word  to  three 
other  patients  who  repeatedly  gave  negative  reactions  to  the  varioits 
proteins.  All  were  positive  to  raUit  hair. 

Cask  2. — S.  G.,  boy,  aged  years.  Family  history  absolutely  negative  for 
protein  sensitizatiuu.  Since  his  early  infancy,  the  mother  states,  the  child 
had  attacks  of  what  might  have  been  acthna,  and  as  htr  back  as  she  can 
rcmeml)er  he  has  always  suffered  from  coryza  and  recurrr-tit  bronchitis.  Xfother 
dates  his  ftrsl  real  attack  at  about  1  year  uf  age.  Asthma  has  been  repeatedly 
diagnosed  at  different  hospitals  since  then. 

Attacks  usually  start  with  a  dry  cough  and  almost  invariably  precipitate 
between  12  midnight  and  1  a.  m. :  they  generally  last  for  two  or  three  days, 
during  which  time  the  child  would  vomit  his  food  and  feel  generally  sick. 
They  occur  perennially  once  every  week  or  two.  They  havc^  however*  become 
less  frequent,  now  occurring  every  five  or  six  weeks. 

The  mother  attributed  his  attacks  to  eating  candy  and  running  around  on 
the  street,  coming  into  the  house  all  tired  out  However,  after  going  through 
the  gamut  of  our  proteins,  we  could  not  locate  tfie  source  of  his  trouble.  We 
tested  this  l)oy  with  rabbit  hair  and  were  rewarded  with  a  positive  reaction. 

I  then  questioned  the  mother  about  her  pillows.  She  was  quite  certain  that 
they  were  filled  witfi  goose  feathers,  and  stated  that  the  child  had  slept  on  them 
from  birth.  Put  the  following  dnv  she  returned  with  a  hag  full  of  rabbit  hair 
obtained  from  the  pillows.  I  took  some  of  this  hair,  had  the  child  breathe  it  in, 
and  rubbed  same  into  his  nose.  While  he  did  scratdi  his  nose  and  sneeM, 
no  asthmatic  attack  ensued.  A  little  disappointed  I  took  the  boy  to  the  ani- 
mal house.  The  child  held  the  rabbit  in  his  arms  and  shook  the  fur.  In  a 
few  minutes  his  eyes  became  watery,  nose  itchy,  with  a  slight  nntcus  discharge- 
By  now  asthmatic  wheezes  were  heard  in  the  chest,  hut  no  attack  developed. 
However,  I  told  the  mother  to  be  sure  to  discard  the  pillows  that  night  The 
next  day  ^  mother  telephoned  to  advise  me  tfiat  tiie  child  had  had  an 
extremely  severe  attack  foIlnniTie  his  return  from  the  hospital. 

This  boy  is  still  under  my  observation  and  is  free  from  attacks — with  the 
exception  of  several  attacks  which  were  caused  by  injections  or  exposure  to 
rabbits. 

Case  3. — M.  R.,  boy,  aged  7  years.  Family  history  is  negative  for  asthma, 
etc.  For  the  first  two  years  of  his  life  the  diild  was  perfectly  wdl.  At  the 
age  of  2  the  family  mo.c  l  'rom  Brooklyn  to  Providence,  where  they  lived 
at  the  home  of  the  grandmother.  On  his  arrival  he  contracted  a  cold,  devel- 
oped diphtfieria,  and  two  weeks  later  pncomonia.  He  was  in  the  hospital  three 
weeks,  dangerously  ill.  However,  he  recovered,  and  was  brought  home  in  a 
very  weakened  condition.  A  week  after  his  return  from  the  hospital  he 
developed  his  first  attack  of  asthma. 

He  then  moved  to  New  Bedford  to  live  with  his  mother's  sister,  wliere  he 
had  repeated  attacks  occurring  every  Iwo.v^eeks.  They  were  always,  precerkd 
by  sneezing,  coughing,  and  suffusion  of  the  eyes;  asthma  would  then  set  in 
and  last  for  three  days.  The  child  always  complained  of  pains  in  the  stomach 
region  and  would  vomit  a  great  deal.  The  mother  then  lived  with  another 
sister  in  Providence  for  several  months  and  there  tiie  child  was  free  from 
attacks. 

On  his  return  to  New  York  the  attacks  recurred  and  continued.  As  in  die 
other  two  cases,  all  testa  reacted  negatively  until  we  tried  the  rabbit  hair. 
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The  home  was  carefully  iavc:»tiga'ted,  but  no  trace  of  rabbit  hair  was  found  in 
pdloiri  or  other  bedding.  In  this  ca«e  it  iras  the  father  who  was  at  fault.  He 
was  employed  in  a  men's  hat  factory,  and  his  duties  were  to  rub  down  the 
rouffh  felt  with  pumice.  Investigation  rerealed  a  tremendous  amount  of  finely 
I'Tokfii  up  hairs  on  liis  clothinR  and  person.  A  k-ttt-r  from  a  Danbury  hat 
factory  stated  that  rabbit  fur  was  used  in  the  manufacture  of  practically  all 
felt  hats.  Dost  from  the  factory  was  extracted  and  gave  a  positive  skin  reac- 
tion m  this  c;is<f  ani!  all  tho  other  cases  of  rablu't  hair  hyperscnsitiveness. 

This  child,  too,  was  given  a  rabbit  to  play  with,  but  developed  no  reaction 
tuitil  four  hours  later.  It  is  interesting  here  to  note  that  this  child  gave  the 
greatest  skin  reaction  of  any  of  tlic  ca!ip<!,  and  shnwptl  the  <1owcst  clinical 
response.  The  attack  lasted  for  two  whole  days  and  adrenalin  injections  gave 
only  teniporary  relief. 

TTic  mother  visited  the  homes  in  Providence  and  New  P.cdtord,  and  returned 
with  rabbit's  hair  from  the  pillows.  I  he  pillows  in  the  home  of  the  sister 
where  he  had  been  free  from  attacks,  liowever,  contained  goose  featfaeri. 

The  father  has  been  advised  to  take  the  greatest  precaution  to  remove  all 
the  factory  dust  after  the  day's  work.  The  child  still  continues,  however,  to 
have  occasional  attacks  which  are  probably  dae  to  the  fact  that  the  father  can* 
not  free  himself  entirely  from  this  dust. 

CaS£  4. — I.  Mm  boy,  7Va  years  old  at  the  time  of  admission.  The  same 
sitaatioo  prevailed  as  in  the  fonner  cases.  The  motiier  dates  die  first  attack 

of  .isthma  from  R  months  of  a^c  :  and  from  earliest  infancy  the  child  has  had 
coryza  and  bronchitis.  He  has  practically  never  been  free  from  attacks,  and 
the  intervening  times  between  attadcs  he  always  soffered  from  chronic  corysa. 
His  attacks  also  lasted  from  two  to  three  days  and  the  child  also  vomits 
during  attacks  and  suffers  loss  of  appetite.  The  search  for  rabbit  hair  was 
very  disconraging,  bat  die  offending  pillow  was  finally  located.  He  had  used 
this  since  birth.  When  it  was  opened  much  of  the  contents  floated  into  the 
room  and  the  child  developed  an  attack  of  asthma.  A  clmical  test  with  a  live 
rabbit  resttlted  similarly  to  the  other  cases,  bat  this  child,  in  addition,  devel- 
oped large  urticarial  wheals  wherever  the  hairs  ruhhed  against  llie  face  or 
body.  This  child  has  improved  tremendously  since  removal  of  the  pillows  but 
has  suffered  several  attacks  in  die  past  year  which  were  directly  traced  to 
rabbit  hair  at  a  neighbor's  home. 

Casb  S. — H.  G.  During  onr  studies  the  two  brothers  of  Case  2  always  came 
to  the  clinic.  One  day  when  all  the  asthmatics  were  playing  vigorously  with 
the  rabbits,  these  two  children  (aged  6  and  3,  respectively),  also  joined  in 
the  sport.  After  I  had  examined  my  patients  I  was  attracted  to  the  6  year  old, 
who  had  suffused  eyes,  running  nose  and  rapid  breathing.  Examination  dis- 
closed definite  asthmatic  w  heezes.  I  immediately  tested  him  with  rabbit  hair 
and  obtained  a  positive  skin  test.  The  mother  then  recalled  that  three  years 
before,  after  he  liad  midergone  a  mastoid  operation  and  a  rather  severe  pneu- 
monia, he  had  \shat  she  now  thinks  might  have  been  asthma,  though  she 
never  thought  further  of  it.  This  child,  it  will  he  noted,  also  slept  on  the  pillow, 
but  inasmuch  as  it  had  been  removed — for  a  year  and  a  half  now — has  shown 
no  furdier  attacks. 

Cask  6. — M.  S.,  a  hoy,  9  years  of  ape.  came  to  the  clinic  a  year  and  a  half 
ago.  before  the  aforementioned  cases  had  come  to  my  notice.  The  child  at 
that  time  reacted  to  lactalbumin  and  beef.  After  our  initial  studies  this  boy 
failed  to  return.  During  the  period  of  absence  the  child  sufTered  continuously 
from  asihnia.  the  attacks  coming  on  usually  at  night.  Before  taking  any 
further  steps  at  this  visit  I  requested  the  mother  to  bring  me  samples  of  the 
pillows  and  other  bedding.  Three  of  the  pillows  contained  rabbit  hair.  .\ 
ctltaneous  test  was  made  with  these  hairs  and  the  regular  rabbit  hair  protein 
and  in  both  cases  jiositivo  rt  actii^is  were  obtained.  It  might  be  interesting  to 
note  that  the  child  had  asthma  for  the  past  six  years  and  the  pillows  had 
been  in  the  possessum  of  die  family  six  and  one  half  years. 
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Cask  T—G.  H..  a  ^iri.  a^ed  S.   Father  i  hay-fever  suflFerer.  Last  winter 

the  clitltl  sufTt-rciI  frcnn  colds  and  recurrent  bronchitis.  This  year  still  suffered 
from  coryza,  but  to  a  much  less  extent.  I  was  attracted  to  the  child's  hat, 
which  was  made  of  rabhit  fur.   I  noted  that  tile  hairs  flew  off  easily.  On 

further  questioninsf  I  was  informed  that  last  year  the  child  had  wr.ni  an 
entire  coat  made  of  the  same  fur.  The  mother  noted  that  tiie  hairs  were 
easily  shed,  and  therefore  distarded  the  coat  this  winter.  A  cutaneous  test  for 
rabbit  hair  revealed  a  positive  reaction,  and  I  advised  discarding  tlie  tiir  hat. 

Casb  &— M.  M.,  20  months  old,  since  infant  has  sobered  from  coryza  and 
recurrent  bronchitis;  has  had  about  six  attades  of  astiuaa  tliis  jiast  year;  gave 

a  positive  skin  test  to  rahhit  hair.  A  visit  to  the  home  revealed  a  targe  pillow 
tilled  with  the  hair  which  was  used  ualy  occasionally.  On  questioning  the 
parents,  the  father  recalled  that  the  previous  summer  when  the  child  played 
with  a  rah!)it  he  got  a  severe  attack  ai  asthma.  This  occurred  in  the  country 
and  the  family  immediately  returned  to  the  city.  No  importance  was  attributed 
to  this  at  that  time.  The  fact  that  the  pillow  was  used  only  occasionally 
accotmts  for  the  infrequency  of  the  attacks.  I  misht  brinx  out  a  further 
interesting  fact:  this  pillow  was  Riven  the  family  by  an  aunt  who  has  since 
died  of  tuberculosis  and  who  had  aiways  snffend  from  asthma. 

DISCUSSION 

DisfrUmtioH  of  fMii  Aanr.— Rabbit  hair  as  an  etiologic  factor  at 
first  hand  seems  of  little  practicat  sigmfwanoe,  but  strangely  enough  this 
particular  hair  was  disclosed  to  have  a  very  wide  distribution.  The  soft 
downy  fur  immediately  next  to  the  rabbit  skin  is  used  in  the  manu- 
facture of  practically  all  felt  hats,  and  therefore  the  rabhit  hair  which 
covers  this  line  fur  is  discarded  and  sent  broadcast  tn  he  ii-ed  in  the 
various  nianiierii  so  nicely  brought  out  in  the  above  casc.>.  Insofar  as 
it  is  used  in  pillows,  comforters,  mattresses,  as  furs,  and  children's  • 
dothing,  toys,  and  is  found  in  fdt  hat  factory  dust,  and  because  the 
aninud  itself  as  used  in  laboratories  and  as  pets,  rabbit  hair  as  a 
potential  factor  in  the  production  of  astimia  should  be  placed  in  the 
first  rank,  along  with  horse  hair,  goose  and  chkken  feathers. 

Attempts  at  desensitisatum  wUh  some  interesting  reactions  atid 
obserr-atiavs. — .An  attempt  was  made  to  desensitize  the  first  four  cases 
by  rei)eated  gradually  increasing  doses  of  the  rabbit  hair  extract.  We 
have  utterly  failed  to  accomplish  our  purpose  and  have  only  succeeded 
in  leaving  the  patients  as  sensitive  as  they  were  before.  However,  the 
failure  may  partly  be  due  to  the  fact  that  we  chose  the  rapid  method 
of  desensitization.  I  will  not  go  into  a  detailed  rq)ott  of  the  many 
months  these  cases  were  worked  with  but  win  indicate  some  fimUngs 
and  conclusions  we  arrived  at. 

Itching  at  the  point  of  injection  seems  to  indicate  that  we  should 
go  to  a  higher  dilution,  that  we  are  approaching  the  threshold.  .\iiy 
local  reaction,  particularly  one  that  persists  lor  quite  a  time,  indicates 
that  wc  are  above  the  threshold  of  tolerance,  and  that  we  should  go 
back  to  a  much  weaker  dilution. 

Biologically  every  case  varies  and  we  should  be  prepared  for  vuf 
exigency  which  may  occur,  by  always  having  epinephrin  at  hand.  This 
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was  illustrated  by  Case  2.  We  thought  the  chikl  was  becoming  rapidly 
desensitized,  and  of  all  the  cases  showed  the  least  reactions.  \\  hen 
we  were  giving  a  rather  large  dose,  0.4  c.c.  1 :500,  to  htm— using  exactly 
the  same  dose,  the  same  materia)  and  the  same  syringe  with  Case  A — the 
child  in  a  few  minutes  b^jan  to  show  signs  of  acute  reaction,  marked 
scratching,  dyspnea,  pain  in  the  chest,  and  moderate  qranosis.  The 
child  vomited  and  then  hecnme  markedly  astlimatic.  Fifteen  minims 
of  epinephriii  wt-re  immediately  given  and  after  l>eing  observed  for  two 
hours,  the  ^ymptonia  gradually  subsided.  Tfe  was  then  sent  home,  and 
that  night  developed  marked  urticaria  and  fur  the  next  few  days  was 
eictrcmely  sick,  still  suffering  from  asthma.  The  child  in  Case  4  took 
the  injection  widiottt  any  trouble — although  he  had  apparently  been  the 
more  sensitive  of  the  two. 

With  Case  3,  after  showing  local  reactions  of  small  wheals  and 
indurations  to  the  first  three  injections,  which  were  very  small  0.05, 
1:  100.000,  when  the  fourth  dose  was  given  0  08,  the  child  developed 
a  large  urticarial  wheal  which  Ix-came  larger  and  larger  imtil  it 
gradually  involved  the  whole  forearm.  That  night  he  developed  a 
severe  attack  of  asthma  which  lasted  for  six  days.  With  every  case 
we  had  asthmatic  attacks  as  a  direct  result  of  overstqjping  the  warning 
of  local  reactions. 

After  these  various  accidents  occurred  we  returned  to  much  weaker 
dilutions  and  injected  at  weekly  intervals.  V.wi  after  this  had  received 
a  thorough  trial  the  patients  were  found  to  be  just  as  sensitive.  Further 
studies  will  be  made  with  new  case<;  and  from  our  exi>erience  we  would 
strongly  urge  that  one  always  work  with  much  weaker  dilutions  than 
shown  by  the  skin  tests  and  regard  all  local  reactions  as  impending 
danger  and  tiierefore  go  slowly. 

Rackemann*  discusses  two  interesting  reactions  during  treat> 
ment  with  horse  hair  extract  which  are  the  exact  prototypes  of  Cases  2 
and  3.  In  the  first  case,  which  developed  severe  symptoms,  he  struck 
a  vein.  His  conchisinns.  which  agree  with  mine,  are:  "The  acute 
shock  illustrates  well  the  danger  which  always  exists  in  the  treatment 
of  these  cases  regardless  of  the  size  of  dose  or  care  of  administration. 
The  typical  serum  disease  with  all  its  clinical  manifestations  illustrates 
another  danger  and  furthermore  suggests  a  possible  accumulation  of 
antigenic  substance  in  the  cells  with  explosive  manifestations  when 
tills  accumulation  has  reached  a  certain  point."  A  furtiier  explanation 
for  our  acute  reactions  may  be  found  in  the  recent  work  of  Lewis,'  who 
concludes  that  absorption  of  serum  from  the  subcutaneous  tissues  is 

8.  Rackemann,  F.  M.:  Interesting  Reaetions  Obtained  During  Treatment 
of  Two  Cases  of  Bmnchial  Astlima.  J.  A.  M.  A.  «»:889  (Sept.  15)  1917. 

9.  L^is,  J.  ¥L  ;  Route  and  Rate  of  Absorption  of  Subcataneously  Injected 
SentiD  in  lUlatioii  to  Occurrenee  of  Sadden  Death  After  Injection  of  Anti- 
toxic Horte  Serum,  J.  A.  M.  A.  71;  1342  (May  14)  1921. 
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very  slow  and  the  main  route  of  absorption  from  the  subcutaneovis 
tissue  is  throuj^  the  lymphatics ;  and  because  of  die  suddenness  with 
which  acute  symptoms  appear  he  feds  that  the  instancies  of  acute  deatfi 
in  man  following  subctttaneous  injections  are  duie  to  an  accidental  intra- 
venous injection.  The  need  of  care  to  exclude  as  far  as  possible  the 
injury  to  a  subcutaneous  blood  vessel  during  subcutaneous  injection 
is  indicated. 

Dosage  and  Temporary  Dcscnsitisafion.— The  qnestton  has  always 
arisen  m  our  minds  why  Case  2  almost  invariably  got  his  attacks  about 
twelve,  midnight.  Was  it  because  going  to  bed  at  8:00  p.  m.  it  took 
about  four  hours  before  he  inhaled  a  sufficient  amount  of  the  hair  to 
produce  his  attack?  In  Case  3  asdmia  did  not  develop  until  four  hours 
after  playing  with  the  rabbit.  Another  patient,  who  previously  had 
reacted  as  the  others  did»  several  mon^  later  was  told  to  stand  at  the 
farther  end  of  the  laboratory  while  the  other  boys  played  vigorously 
with  the  rabbit.  All  the  others  developed  asthma,  and  he  alone  only 
showed  symptoms  of  suAusion  of  the  eyes  and  sneezing  which  pa'^sed 
oU  readily.  Another  boy  had  no  asthma  while  we  were  hunting  for 
the  offending  pillow  at  liis  home,  but  when  the  pillow  was  opened,  the 
hair  floating  into  the  small  room,  with  the  boy  near  by,  brought  on  an 
attack.  One  has  but  to  see  a  beam  of  sunshine  striking  a  dust  filled 
room  to  reaUxe  what  a  tremendous  dosage  can  thus  float  in  the  air. 
These  instances  all  indicate  the  importance  of  dosage. 

If  these  children  are  refractory  between  the  attacks,  for  weeks  at 
a  time,  the  explanation  might  he  one  of  small  dosage,  but  mc^re  likely 
one  of  (lesensitixation.  For  example,  Case  2,  who  developed  a  severe 
reaction  after  a  large  injection,  did  show  tliis  refractivefwss  when 
brought  in  contact  with  the  rabbit  six  days  later,  for  he  had  absolutely 
no  asthma  after  vigorous  playing;  but  several  weeks  later,  when  simihrly 
exposed,  an  attack  of  asthma  did  ensue.  This  case  was  the  only  one 
who  lost  his  skin  sensitivity  during  this  apparently  insensitive  period. 
This  loss  of  skin  reactivity  has  been  brought  out  by  Schloss"  in  his 
article  on  allergy. 

Are  These  Cases  Acquired  or  1 1  crcdiiaryf — Many  questions  arise  in 
n  stiulv  of  this  sort  which  nni^l  of  necessity  still  await  absolute  scientific 
proof.  A  most  pertinent  question  that  arises  in  the  mind  of  every 
investigator  in  this  fidd  is  whether  cases  of  this  Idnd  are  hereditaiy  or 
acquired.  A  great  number  of  cases  give  a  family  history  of  distuibanccs 
probably  due  to  allergy.  Cooke  and  Vander  Veer,"  Longcope"  and 

10.  Schloss,  O.  M.:  Allcrgj-  in  Infants  and  Children.  Am.  J.  Dis.  Child.  IS: 
433  (June)  1920. 

11.  rook(   R.,  and  Vander  Veer,  A.:  Human  Sensitization.  J.  Immunot.  1: 

201  (June)  1916. 

12.  LonRcope.  W.  T. :  The  Susceptibility  of  lifan  to  Foreign  Proteins,  Am. 
J.  M.  Sc.  ifiS:625  (Nov.)  1916. 
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others  favor  tlie  hereUiury  view.  Utiier  reports,  however,  indicate  the 
pcK&sibility  that  the  condition  may  be  acquired.  Walker  *  cites  the 
case  of  a  woman  whose  asthma  when  coming  In  contact  with  horses 
developed  after  an  injection  of  horse  serum.  Duke  "  cites  another  case 
of  an  individual  who  became  sensitive  to  honey  after  being  stung  by  a 
bee.  Schloss  submits  strong  evidence  for  acquired  sensitisation.  In 
thirt>'-threc  out  of  eighty  cases  Schloss  obtained  no  history  of  allergic 
disturbance?  in  the  family.  Of  these  tliirty-three  persons,  however, 
sixteen  dc\cloi>c(l  .syni]itonis  the  hrst  time  a  particular  food  wns  eaten, 
so  that  tlic  condition  was  in  all  probabih"ty  congenital,  althcui^h  there 
was  nu  histury  indicating  thai  it  was  inherited.  In  tiie  remaining  seven- 
teen cases,  he  states,  the  food  in  question  was  eaten  some  time  before  the 
chavacteristic  symptoms  appeared.  And  his  conclusion  is  that  the  only 
explanation  for  this  group  is  that  sensitization  was  acquired. 

Histories  are  to  a  great  extent  worthless  as  evidence  of  absolute 
proof  for  any  given  viewpoint  However,  after  a  most  careful  investi- 
gation we  were  unable  in  our  cases  to  find  any  history  or  other  evidence 
which  nn>'  *  indicate  hereditary  acquisition  and  since  in  all  of  our  cases 
prolonged  contact  with  the  rabbit  hair  in  carl\  infancy  preceded  devel- 
opment of  tl;e  attacks  we  are  inclined  lo  favor  the  view  that  the 
condition,  in  these  cases  ai  least,  was  an  acquired  one,  as  Schloss  has 
found  with  his  .series  of  cases. 

h  the  Hair  Itself  ihe  Inciting  Substance? — iVactically  all  writers  on 
animal  hair  sensitization  have  had  their  patients  affected  by  direct 
contact  with  the  animal,  and  it  was  difficult  to  eliminate  factors  other 
than  the  hair.  But  in  our  series  where  all  the  patients  came  in  contact 
with  the  hair  in  an  absolutely  dry  state,  as  the  pillows,  etc.,  were  many 
years  old  and  die  extract  of  this  hair  gave  positive  skin  tests  diere 
can  be  little  question  of  the  responsibility  of  the  hair  itsdf  for  the 
condition.  I  might  add  that  in  two  cases  a  skin  reaction  was  also 
obtained  to  the  dyed  rabbit  hair. 

Few  patient?  sensitive  tn  animal  hair  also  react  to  the  serum  Racke- 
mann  "  tells  of  thirty-seven  patients  who  reacted  positively  to  hor.se  hair 
only  five  reacted  to  horse  serum  as  well.  Walker'  out  of  nine  cases 
found  tliat  only  one  reacted  to  both  horse  hair  and  serum.  Of  otu- 
series  only  one  reacted  to  rabbit  serum. 

The  lack  of  correlation  between  sensitiveness  to  the  hair  and  similar 
smceptibility  to  the  serum  requires  further  investigation. 

Id.  Duke,  W.  W.:  Food  Allergy  as  a  Cause  of  Abdominal  Pain.  Arch.  Int. 
Med.  18:151  f  Auflr/t  1921. 

14.  Rackcmann.  F  M. :  Qinical  Stndy  of  One  Hundred  Cases,  Arch.  Int. 
Med.  »:5i;  (Oct.)  1918. 

15.  Walker.  1.  C:  Study  XIV,  J.  M.  Research  Sli423  (July)  1917. 
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Analysis  of  Symptoms. — The  majority  of  our  patients  suflFered 
from  chronic  coryza  and  recurrent  brondiitis  from  earliest  infancy. 
Walker,^*  Missildine.*'  Marfan  »  and  Maaoo  »  also  find  that  in  infants 

and  children  who  develop  asthma  there  is  practically  always  a  history 
present  of  the  subjects  having  had  repeated  colds  and  recurrent  bron- 
chitis long'  before  their  asihnia  developed. 

Tn  analyzing  the  synijjtonis  of  these  cases  it  will  l)e  noted  that  apart 
from  the  running  nose,  sneezing.  sufFiision  of  eyes  and  asthma,  virtually 
all  the  patients  complained  of  pain  in  the  stomach  region  and  vomiting; 
that  when  a  hair  gut  into  the  eye  angioneurotk  edema  and  conjunctivitis 
ensued,  and  that  local  contact  with  tiie  skin  caused  urticaria.  The 
vomiting  might  be  brought  about  by  nervous  reflex  stimulation  or  by 
swallowing  the  hair  or  juices  which  irritate  the  stomach  nmiooea.  It  is 
conceivriMe  too  that  chronic  eye  conditions  like  blcpheritif  or  conjimc- 
tivitis  iniglit  come  about  from  continued  contact  with  the  hair,  and  it  is 
common  knowledge  that  animal  hair  can  j)roducc  chronic  eczema.  A 
classical  ca^c  wiis  that  cited  by  Markley  whose  patient  had  a  most 
severe  "anaphylactoid  dermatitis"  over  her  head,  face,  chest,  back  and 
hands  which  was  finally  traced  to  a  pet  guinea-pig  which  crawled  up 
her  arms  and  shoulders  whenever  she  cleaned  his  cage.  Cure  ensued 
upon  the  removal  of  the  animal,  although  she  had  been  refractory  to  a 
year's  treatment  prior  to  this  discovery.  Tn  view  of  the  above,  vomit- 
ing and  eczema  should  not  be  regarded  as  foreign  to  animal  hair 
hypersensitiveness. 

C(:)NCH'SIONS 

KabUil  hair  as  an  etiologic  factor  in  the  production  of  astlinia  would 
at  first  hand  appear  to  be  of  little  practical  significance.  But  as  we 
have  shown  its  distribotion  is  very  wide  spread,  and  it  should  be  placed 
second  to  horse  hair  as  a  causative  agent  in  Ihe  keratin  group  of 
asthmas. 

While  we  have  not  been  successful  thus  far  in  desensitizing  this 

group  of  cases  the  removal  of  the  hair  is  easily  accomplished  and  a\  oid- 
ing  the  hair  relieves  the  jiatients  of  all  symjMoms.  In  attempts  at 
desensiti^ation  attention  is  called  to  certain  dangers  inherent  in  this 
form  ot  treatment,  and  adrenalin  should  always  be  kept  on  hand  to 
cope  with  any  exigency  which  might  arise. 

Dosage  undoubtedly  plays  a  great  role  in  the  actual  productioii  of 
attacks. 

16.  Walker,  I.  C. :    iJroiichial  Asthma,  Oxlord  Loose  Leaf  Medicine. 

17.  Missildine.  J.  G. :  Horse  Asthma,  New  York  M.  J.  1W:8J5.  1914. 

18.  Marfan,  A.  B.:  L'Astbme  dea  aounrissom,  Presse  mid,  ii-.4&l  (July  17) 
1920. 

19.  Mason,  F.  R.:  Bronchial  Asthma  in  Childhood,  New  York  M.  J.  Ut:399 
(Sept)  1920. 

20.  Markley,  A.  J.:  Arch.  Dermal,  ft  Syph.  1:722  (Dec.)  1900. 
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Himan  bangs  are  capable  of  iliowing  what  might  be  called  tempo- 
rary descnsitizatioiL 

Eczema,  vomttiiigt  angtoneorotic  edema,  urticaria,  coajmictivitis 
may  all  occur  as  a  direct  result  of  contact  with  animal  hair,  besides 

the  classical  symptomis  of  asthma. 

In  s])ite  (it  most  careful  investigation  we  were  unable  in  our  cases 
to  find  any  history  or  other  evidence  \vhii.li  mif,dit  indicate  hereilitary 
acquisition,  and  >ince  in  all  of  our  cases  prolonged  contact  with  the 
rabbit  hair  in  early  infancy  preceded  development  of  the  attacks  we 
are  indined  to  favor  die  view  that  the  condition,  in  these  cases  at  least, 
was  an  acquired  one.  This  differs  distinctly  from  the  point  of  view  of 
Cooke,  Vander  Veer,  Longcope  and  others. 

We  would  like  to  suggest  that  rabbit  hair,  and  all  fine  dust  pro- 
ducing substances,  be  kept  out  of  pillows,  mattresses,  clothing  and 
toys,  etc.,  tliat  are  used  for  infants  and  young  children.  Infants 
sutlering  from  chronic  coryza  and  recurrent  bronchitis  should  be  care- 
fully studied  from  the  standpoint  of  their  being  potential  asthmatics. 
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DIAPHRAGMATIC    HERNIA    IN    A  NEW-BORN 

REPORT    OF    A  CASE* 

CLARA  M.  DAVIS,  A£^  M.D. 
Senior  Assistant  in  Pediatrics,  Ht.  Sinai  Hospital 

CLBVBLAND 

Congenital  diaphraginalic  hernia,  due  to  weakness  or  defect  of  one 
of  dw  several  fittfous  portions  of  the  diaphragm,  is  no  longer  oonsidered 
as  an  extremely  rare  condition.  Occasionally  remaining  symptomless 
throughout  life,  the  condition  has  in  several  instances  furnished  a 

necropsy  surprise  and  its  recognition  in  infancy  or  later  life  has  most 
often  1)ecii  due  to  the  occurrence  of  chronic  digestive  disturbances  or 
acute  obstruction  «if  some  portion  of  the  intestine. 

In  the  case  re]>r)rtc(l  herewith,  the  circiim>lances  that  the  infant  was 
born  in  the  hospital;  lliat  it  was  under  observation  througiiout  life; 
and  that  it  was  breast  fed  and  at  no  time  suffered  any  other  illnes$» 
accident  or  disease  make  the  clinical  features  manifested  as  a  result 
of  the  hernia  unusually  dean  cut. 

These  are:  (1)  an  acute  and  alarming  respiratory  syndrome  due 
to  the  presence  of  almost  all  of  the  intestine  in  the  left  thorax,  but  with 
no  gastro- intestinal  symptoms;  (2)  subsequent  nnatomic  nltcmtion  of 
the  growing  infantile  thorax  and  abdomen  in  response  to  the  altered 
location  of  viscera,  and  (3)  the  inchision  of  the  stomach  in  the  hernia, 
with  a  high  degree  of  obstruction  al  the  cardia. 

Figure  1,  a  schematic  drawii^  of  the  diaphragm  taken  from  an 
aftide  1^  Kdth,*  who  made  an  analmnic  study  of  the  spedmens  of 
diaphragmatic  hernia  in  the  British  Medical  Museum,  shows  the  fibrous 
•  "weak  spots"  in  the  diaphragm,  throu£^  which  hernia  of  the  abdcMuinal 
contents  into  the  thorax  may  take  place.  The  number  of  cases  in  his 
series  occurring  throt^  each  of  these  potential  openings  is  also 
indicated. 

The  physical  and  rnentpenolntific  exnmhiations  made  it  reasonably 
certain  in  this  case  that  the  liernia  tonk  place  tlirough  the  "left  pleuro- 
peritoncal  passage,  "  i.  e.,  in  the  most  common  location. 

•Received  for  publication  May  1.  1^22. 

*  From  the  Medical  Department  nf  Mt.  Sinai  Hospital. 

1.  Keith,  A.:  Retnarks  on  Diaphragmatic  Hernia.  Brit  IC.  J.  tilTSIf,  1912. 
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H.  the  tecood  child  of  Rotsian  Jewish  parents,  was  born  Not.  30^  1920, 
at  Mt.  Sinai  HosjHta]. 

Ifislnry. — There  was  no  history  of  hernia  or  developnvental  defects  among 
the  immediate  relatives.  He  was  born  at  lull  term,  weighed  4,120  gm.,  cried 
fWOmptly  after  birth,  had  good  color,  and  no  abnormalities  of  any  kind  were 
noted.  He  nursed  well,  bcRan  to  sain  in  weiRht  on  the  fourth  day;  had  no 
vomiting.  Jaundice,  or  bad  stoob,  and  until  the  eighth,  day,  no  cyanosis,  pallor, 
or  respiratory  difficulty. 

On  the  eighth  day  the  infant  had  two  transitory  attacks  of  slight  cyanosis 
with  rapid  breathing  for  which  examination  revealed  no  cause,  the  lungs  and 
heart  beins  found  normal,  and  the  heart  in  the  normal  left  side  position.  The 
following  morning,  shortly  after  nursing,  he  suddenly  became  infen-jcly  cyanotic, 
with  rapid,  dyspneic  respiration,  and  lay  limply  in  the  dorsal  position,  with  an 
appearance  of  impending  exitus.  The  cyanosis  was  somewliat  lessened  by 
removing  a  rather  snug  abdominal  band,  and  much  more  liy  holding  the  child 
in  a  vertical  position,  but  recurred  promptly  when  the  child  was  laid  down. 


Fig.  {.—-Diagram  (from  Keith)  to  show  the  sites  of  diaphragmatic  hernia. 
Upper,  or  thoracic,  aspect  of  diaphragm  represented.  1.  .Sternum;  2.  peri- 
cardium: 3,  inferior  vena  cava;  4,  aorta:  a.  sternocostal  site,  5  cases:  b, 
esophageal  ori6ce^  1  case;  c,  central  site,  2  cases;  d,  left  pleuroperitoneal  pas- 
sage. 17  cases:  e,  ioito  pericarditnn.  3  cases:  /,  through  right  leaflet  of  dta- 
phragro,  2  cases;  g»  right  pleuroperitoneal  passage,  4  cases. 

Examination.— The  respiration  rate  was  from  96  to  100  per  minute  and  in 
inspiration  the  upper  portion  of  the  anterior  thorax  was  pushed  forward  and 
outward,  especially  on  the  right,  while  the  lower  part  of  the  sternum  and  inner 
portion  of  the  costal  borders  was  retracted.  There  was  no  movement  of  the 
outer  portion  of  either  costal  border.  No  cardiac  impulse  could  be  seen,  but 
by  palpation  and  auscultation  the  apex  was  found  to  he  in  the  fourth  right 
interspace.  1  cm.  inside  the  nipple  line,  and  percussion  outlined  a  correspond- 
ing area  of  cardiac  dulness.  Except  for  this,  the  right  thorax  was  everywhere 
hyperresonant.  while  the  left  side  was  tympanitic  throughout,  the  tympany 
being  of  the  highest  pitch  and  most  intense  in  the  axilla.  No  breath  sounds 
could  be  heard  on  auscultation  of  the  left  chest,  except  at  the  apex,  where 
they  were  faint  but  vesicular. 
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The  abdomen  was  fuller  al>ove  the  umbilicus  than  below,  and  without  gen- 
eral or  local  rigidity  or  tenderness.  There  was  a  complete  absence  of  the 
usual  tympany  except  in  the  left  hypochondrium.  A  small,  smooth,  ovoid, 
mass  (kidney?  spleen?),  freely  movable,  could  lie  palpated  in  this  region. 

Diagnosis.  —  A  diagnosis  of  left  diaphragmatic  hernia,  due  to  congenita! 
defect  of  the  diaphragm,  was  made,  and  from  the  absence  of  vomiting  or  other 


Fig.  2. — Roentgenogram  taken  one  and  one-half  hours  after  barium  milk 
feeding. 

gastro-intestinal  symptoms  it  was  thought  that  the  stomach  was  not  involved 
in  the  hernia  and  that  there  was  no  obstruction.  This  was  confirmed  by 
fluoroscopic  and  roentgenographic  examination  after  an  opaque  meal,  which 
showed  the  stomach  to  be  normal  in  appearance  and  position  while  all  of  the 
intestine  from  the  duodenum  to  the  descending  colon  was  above  the  diaphragm 
in  the  left  chest  and  the  heart  was  displaced  into  the  ripht  chest. 
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Treatment. — Since  cyanosis  and  respiratory  embarrassment  were  greatly 
relieved  by  hoHinR  thv  infant  in  a  vertical  position,  it  was  fastciitd  firnilj  to 
a  board  of  proper  size  by  means  of  bandages,  and  the  board  elevated  at  an 
mngle  of  more  tlun  4S  degrees. 

Relief  by  postural  treatment  was  niarkcil  aiui  immediati-.  The  cyanosis 
promptly  diMppeared,  but  for  several  weeks  recurred  when  the  baby  was  put 
in  a  hiMrimntal  position.  Nursing,  stooh  and  sleep  were  normal,  as  was  also 

Kain  in  weight,  and  ho  was  discharged  on  the  fifteenth  day,  operation  at  a 
later  tiint:  in  tlie  nursing  period  havin({  hccn  advised. 

Course. — During  the  next  four  months  his  gain  in  weight  and  his  general 
condition  were  so  satisfactory  tiiat  his  parents  refused  to  permit  operation. 
The  pn-ccss  of  anatomic  adjustment  to  the  umisual  location  of  the  intestines 
contmued.  the  anteroposterior  diameter  of  the  chest  increasing  until  the  child 
had  a  veritable  barrel  chest,  while  a  marked  precordial  bolfinfr  developed  in 
the  right  thorax.  The  muscles  of  the  '  <  r  domrn  hecame  firmly  contracted, 
increasing  the  scaphoid  appearance  of  this  region,  while  the  outline  of  the 
lower  border  of  the  stomach  could  be  seen  from  a  distance  of  several  feet  As 
the  thorax  enlarged,  cyanosis  in  the  recumbent  position  disappeared. 

April  15.  1921,  when  4'1>  inr)nths  old.  and  following  a  period  of  several  days 
when  his  mother,  acting  on  her  own  initiative,  had  tett  him  off  the  board  and 
8:iven  him  a  small  amount  of  bread  and  milki  the  baby  refused  the  breast  at 
the  \\"oi\  feeding  and,  shortly  after,  vomited  several  times,  the  vomiting  being 
projectile  in  character,  but  without  bile  or  fecal  matter,  and  accompanied  by 
cyanosis,  respiratory  embarrassnwnt  and  collapse.  A  large  normal  stool  was 
said  to  have  been  passed  about  three  hours  liefore  the  onset  of  vomiting. 

Second  £xo»niiia/i<irt.— Fxamination,  three  hours  after  onset  of  symptoms, 
showed  the  maximum  apex  impulse  still  farther  to  the  right  than  had  been 
noted  at  any  previous  examination  (outside  the  right  nipple  line).  No  area 
of  tympany  corresponding  to  the  stomach  could  he  found,  nor  could  the  outline 
of  the  greater  curvature  of  the  stomach  be  seen  on  the  abdominal  wall,  the 
abdomen  bemg  scaphoid  tiuongfaout  These  findings,-  with  tiie  history,  seemed 
to  point  to  the  entrance  of  at  least  a  major  part  of  the  stomach  into  the  left 
thorax. 

Course. — The  infant  refused  everything  by  mouth  and  was  admitted  to  the 
hospital  the  following  morning.  Moderate  cyanosis  and  dyspnea  were  present, 
its  pulse  weak  and  rapid,  its  lips  dry,  and  there  was  con^iderahle  los,'<  of 
turgor.  Two  large  nornaal  stools  were  passed  during  the  day  and  a  daily 
stool  tiiereafter.  Vomiting  of  small  amounts  of  breast  milk  occurred  twice 
during  the  first  two  days  after  admission — after  that  there  was  no  vomiting, 
the  infant  appearing  nauseated  but  unable  to  vomit  Food  was  taken  only  in 
small  amounts,  with  apparent  difficulty,  increase  of  cyanosis,  some  dysphi^'a. 
and  no  appetite,  sitjus  and  symptoms  pointing  to  partial  ohstructioii  at  the 
cardia.  This  was  apparently  confirmed  by  a  roentgenogram  made  after  an 
attempt  immediately  after  death  to  introduce  a  barium-milk  mixture  into  the 
stomach. 

Death  occurred  during  the  fourth  week  in  the  hospital,  after  rapid  loSS  ol 
weight  in  the  third,  with  signs  of  bronchopneumonia. 

Permission  for  operation  or  for  necropsy  could  not  be  obtained 

Comment. — What  portion,  if  any,  of  the  intestine  was  in  the  thorax 
at  the  time  of  birth  cannot  be  known,  but  the  acuteness  of  the  respira- 
tory syndrome,  the  di^plncement  of  the  heart  occurrinf^  within  twentv- 
four  hours,  and  the  permanent  alteration  in  contour  and  physical  signs 
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of  the  infant's  abdomen*  first  evident  a)incidently  with  the  onset  of 
acute  respiratory  embarrassment,  seem  to  indicatt^  that  the  greater  patt 

of  the  intestine  found  above  the  diaphrns;m  cntcrc<l  the  thorax  between 
the  time  of  examination  on  the  eighth  day  and  the  onset  of  severe 
symptoms  on  the  ninth. 
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DESPINE'S  AND  ALUED  SIGNS  IN  CHILDHOOD* 
JOHN  LOVETT  MORSE.  AM.,  M.D. 

■OSTOK 

About  six  years  a^o,  tindinp;  that  there  was  considf rahle  differeiioe 
of  opinion  as  tn  wliat  coiT'tiiuted  1  )"l''s]>iiif sign,  I  looked  uj) 
D'Espine's  original  descriptions  of  his  'sign"  and  found  them  to  be 
*i.s  follows: 

In  one  article  *  he  said  that  he  had  called  attention  briefly  to  this 
method  of  diagnosis  in  181^,'  and  that  Professor  Brouardd,  in  a  conv 
munication  made  for  him  at  the  ses^on  of  the  Academy  of  Nov.  8, 
1904,  said: 

"The  first  signs  of  brondital  adenofntiiy  are  furnished  exdasively  by  the 

auscuhatioi)  of  the  voice,  and  an-  found  almost  aluay>  in  iht-  imrnetliate  neigh- 
borhood of  the  vertebral  column  between  the  seventh  cervical  vertebra  and 
the  first  dorsal  vertebra,  sometimes  in  the  fossa  'sns-ipinetise/  sometimes  in 
the  interscapular  space  They  consist  in  a  (juality  (timhrc)  adrU-tl  to  the 
voice,  which  may  be  called  whispering  (chuchotement)  in  the  first  stage  and 
bronchophony  in  a  more  advanced  stage." 

He  tlien  goes  on  t<  >  say  that : 

"It  is  most  important  to  distingutsh  the  exaggerated  normal  voice  sound 
from  the  bronchial  voice  sonnd." 

lie  says  tliat: 

"The  trarhenl  «niind  is  ficard  nori)iall>  throiij^li  t!ie  scventli  iLr\ital  spine, 
where  it  ceases  abruptly.  In  bronchial  adenupatiiy  llie  bronchial  sound  extends 
downward  into  the  spaoe  between  the  seventh  cervical  and  the  fourth  or  fifth 
dorsal  spines.  This  Kjiare  rnrrcspond.s  tn  the  hist  pc»rtion  of  the  trachea  and 
the  bifurcation  of  llie  bronchi,  which  is  at  the  kvcl  of  the  third  dorsal  vertebra." 

He  recommends  the  use  oi  "333»"  spoken  in  French,  for  making 
the  test,  ami  says: 

"If  auscultation  of  the  hnu\  voice  or  c  '  give*  no  result,  the  child  should 
be  made  to  ispcak  in  a  low  voice." 

A  sotmd  is  then  heard  which  he  designates  as  "whispering 
(chuchoteoieut)"   "This  sound  has  the  same  value  as  bronchophony." 

•Received  for  publication,  July  31.  1922. 

1.  D'Espinc:  The  Early  Diagnosis  of  Tuberculosis  of  the  Bronchial  Glands 
in  Children.  Bull,  de  I'acad.  de  raed.  S7:167,  1907. 
Z  Manual  of  Ptcot  and  D'Espine,  Ed.  4,  1889. 
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In  a  later  ominiuiiication '  he  says  that : 

• 

"The  sign  is  most  obvious  when  the  child  is  made  to  speak  or  count  in 

a  Inw  \<iii-e.  The  \oicc  is  then  accompanied  by  an  adflcd  whispering  snund 
localized  to  one  or  two  vertebrae,  or  possibly  extending  to  the  fourth  or  filth. 
A  bronchial  quality  to  the  respiration  at  the  same  place  has  the  same  diag- 
nostic value  as  the  whispered  sound.  It  is  ncrcssarv'  to  be  content  with  this, 
if  the  child  is  too  young  to  speak,  but  the  bronchial  breathing  is  a  sign  of 
enlargement  already  more  considerable  and  more  extensive.  It  is  the  same 
with  vertebral  percussion." 

A  number  of  articles  on  D^Espine's  sign  have  been  published  since 
that  time.  It  is  evident  that  their  authors  have  not  read  D*Espine*s 
original  descriptions  of  hi>  "si^i,"  have  not  understood  it,  are  using 
the  term  to  mean  something  different  from  what  he  meant  in  his 
description,  or  that  my  translatifin  r.f  lii^  articles  is  wrong.  Tt  w  "^ 
even  suj^ti^ested  a  year  :i^a  that  D'K^plIle  had  changed  his  mind  u.s  lo 
what  lie  meant  by  his  "sign."  In  order  to  lie  sure  that  my  translation 
was  not  incorrect  1  .sent  a  copy  of  my  paper  *  to  Dr.  Charles  Greene 
Cumston,  an  American,  but  also  a  colleague  of  D'Espine  at  the  Uni- 
versity of  Geneva.  He  writes,  "I  have  carefully  gone  over  your  inter- 
pretation of  Professor  D'Espine's  sign  and  find  it  absolutely  correct." 
I  then  wrote  to  D'Espine  to  find  out  if  he  had  changed  his  mind.  He 
answered  '  that  the  original  description  is  "Aussi  exacte  aujourd'  hut." 
It  seems  evident,  therefore,  that  most  men  have  not  read  D'Kspine's 
original  articles  and  are  using  the  term  "D'Kspine's  sign"  very  loosely. 

The  ^'}^n  to  which  D'P'spine  originally  called  attention  is,  therefore, 
a  \\ hi'-ix'ring  sound  tDllowing  the  spoken  voice  and  heard  over  the 
spijujus  processes.  No  such  sound  is  heard  normally.  lie  believed 
this  to  be  the  earliest  sign  of  enlargement  of  the  tracheobronchial  l>'mph 
nodes.  He  also  believed  that  the  bronchial  character  of  the  spoken 
voice  did  not  tiomially  extend  below  the  seventh  cervical  spine  and  that 
extension  of  the  bronchial  sound  below  this  point  was  evidence  of 
an  enlargement  of  the  tracheobronchial  lymph  nodes.  He  considered 
that  the  extension  of  the  bronchial  voice  below  the  seventh  cervical 
spine  was  always  a  later  sign  than  the  addition  of  the  whispering  sound 
to  t!ie  spoken  voice  and  that  it  me^int  a  more  advanced  process.  He 
jxiid  little  attention  to  the  character  of  the  whispered  voice  (meaning 
by  this  a  whisper,  not  the  whispering  sound  heard  after  the  .spoken 
voice)  and  believed  that  extension  of  the  broncliial  respiratory  .sound 
and  of  dttlness  on  percussion  below  the  seventh  cervical  spine  were 
still  later  manifestations  and  that  they  signified  much  more  marked 
changes.   Incidentally,  he  warns  against  mistaking  an  unusually  loud 

3.  D'Espine:  Brit.  M.  J.  2:1136.  1910. 

4.  Morse.  J.  L.:  Am.  J.  Dts.  Child.  11:276  (April)  1916. 

5.  Aug.  13,  1921. 


biyitized  by  Google 


MORSE-^ESPINE'S  SIGN 


363 


or  deep  voice  for  bronchoiiliotij,  and  states  that  sotnetiines  it  is 
impossible  to  detenmne  anythii^  from  the  voice  itself,  because  of  its 
peculiar  character  or  the  thinness  of  the  chest  wall. 

In  view  of  the  jipreat  differences  of  opinion  as  to  tcrniiiioloj^'v,  it 
seemed  worth  while  to  examine  a  series  of  cliildren  to  delernune,  i£ 
possible,  whether  the  addition  of  a  whispering  sound  to  the  spoken 
voice  is  a  normal  or  usual  condition  or  not,  whether  this  whispering 
sound  Is  always  added  to  the  spoken  voice  before  any  other  conges 
occur  in  fbe  voice  or  respiration  and  where  die  change  from  tfw 
bnmdiial  to  the  vesctdar  diaracter  of  die  spoken  vdc^  whispered 
voice  and  respiration  normally  occurs.  It  also  seemed  worth  while  to 
try  to  determine  whether  the  change  from  bronchial  to  vesicular 
occurred  first  in  the  sjioken  or  the  whispered  voice,  whether  the  chnngc 
occttrred  earlier  or  later  in  the  character  of  the  respiration  than  n  that 
of  the  voice,  and  the  relation  of  dulness  over  the  spinous  processes 
and  between  the  scapulae  to  these  changes. 

One  hundred  and  eighteen  patients  between  the  ages  of  2  and  14 
years  were  studied.  Seventy'five  of  tfiese  were  between  4  and  9  years 
of  age.  Sixty-eight  were  boys  and  fifty  were  girls.  They  were  con- 
secutive cases,  except  that  a  child  was  occasionally  missed  on  account 
of  hurty  or  because  it  would  not  cooperate.  Thirty-three  of  these 
children  were  brought  in  simply  for  examination  and  general  advice  and 
no  evidence^  of  disease  were  found  in  them.  Eighteen  were  classified 
as  dcHcate  children,  wliile  thirteen  had  various  distiirbances  of  digestion. 
Six  had  nasopharyngitis,  four  liad  chronic  discuse  of  the  tonsils  and 
three  had  bronchiti.s.  Tlu;  diagnoses  in  the  otliers  were  almost  all 
different,  not  more  than  two  or  three  having  the  same  disease.  The 
presence  or  absence  of  a  idiiq)ering  sound  after  the  spoken  voice  was 
noted  in  each  instance.  In  determining  Uus  point,  it  is  necessary  that 
the  cfaiM  speak  sharply  and  that  it  does  not  make  a  whispering  sound 
after  speaking.  "One"  and  "Oh"  are  the  best  words  to  use.  The 
points  where  the  spoken  voice,  whispered  voice,  and  respiration  changed 
from  bronchial  to  vesicular  were  also  always  determined.  It  is  evident 
that  this  is  po^^ihle  only  when  a  stethoscope  with  a  small  bell  is  used. 
The  jxjint  wlicre  dulness  on  ])ercussion  l^egan  and  the  presence  or 
absence  of  interscapular  dulness  were  also  dctennincd.  The  point  of 
change  in  the  character  of  the  spoken  and  wltispered  voice  and  in  the 
reqnration  was  always  definite^  but  tiiere  was  not  the  same  certainty 
abmit  ^  change  in  the  percussi<Mi  not^  and  the  findings  on  this  point 
are,  therefore,  not  quite  as  reliable. 

In  eigfaty-e^t  cases,  or  nearly  7h  per  cent.,  there  was  no  whispered 
sound  after  the  spoken  voice ;  in  twenty-four  cases  it  was  heard  tiirou^^ 
the  seventh  cervical  spine,  and  in  six  cases  bebw  this  point  as  wdl 
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It  Menu  evidoH.  therefore,  that  a  whispered  sound  after  the  spoken 
voice  is  not  the  usual  condition  and  is  probably  abnormal. 

The  change  from  hroncliial  to  vesicular  in  the  spoken  voice  took 
place  bcUvecn  the  seventh  cervical  and  hrst  dorsal  spines  in  ninety 
cases  and  above  it  in  nine.  There  was  no  bronchial  voice  anywhere 
in  nine  cases,  and  in  four  cases  the  character  of  the  sound  was  every- 
whece  the  same  and  undeterminaUe.  That  is,  in  only  six  cases,  or 
5  per  cent.,  did.  the  bronchial  voice  extend  below  the  seventh  cervical 
spine. 

The  change  from  a  bronchial  to  a  vesicular  \\his}K'r  tfM>l:  ]>l:u-c 
between  tlie  seventh  cervical  and  first  dorsal  spines  in  eigiity->evci» 
instances.  Three  of  the  ycnmger  children  refused  to  wliisper.  The 
wliisper  was  not  bronchial  anywhere  in  live  cases  and  the  character 
was  everywhere  the  same  and  undeterminable  in  one  case.  That  is,  the 
bronchial  whisper  was  heard  below  the  sevefitii  cervical  spine  in  twenty- 
two  cases,  or  about  19  per  cent. 

The  change  from  bronchial  to  vesicular  respiration  occurred  between 
the-se\'cnth  cervical  and  first  dorsal  spines  in  ninely-seven  instances.  It 
occurred  above  this  point  in  two,  in  one  the  character  of  the  respiration 
was  everywhere  the  same  and  nndp terminable  and  in  three  it  was 
everywhere  vesicular.  In  only  iitteeii,  or  less  than  1.^  per  cent.,  did  tllC 
bronchial  respiration  extend  below  the  seventh  cervical  spine. 

The  !»pin;d  dulness  stopped  at  the  .seventh  cervical  spine  in  nmtrty- 
five  cases  and  above  it  in  cme.  In  one  other  case  no  dulness  could  be 
made  out  in  ^  neck.  In  twenty-one  cases,  or  18  per  cent,  therefor^ 
there  was  dulness  below  the  seventh  cervical  spine.  Interscapular 
dulness  was  not  found  in  any  case. 

In  fifty-four  cases  there  was  no  whispering  sound  after  the  spoken 
voice,  the  change  from  bronchial  to  vesicular  in  the  spolren  and 
whispered  voices  and  in  the  respiration  occurred  at  the  junction  of 
the  seventh  cervical  and  first  dorsal  spines,  there  was  no  dulness  helow 
the  seventh  cervical  .spine  and  no  interscapuJar  dulness.  In  eighteen 
others  there  was  no  whisi>ering  sound  after  tlie  voice  and  the  change 
from  the  bronchnl  to  the  vesicular  sound  in  tiie  spoken  or  whispered 
voice  or  in  die  dulness  occurred  above  the  seventh  cervical  spine.  It  seems 
fair  to  conclude,  therefore,  that  when  there  is  no  whisperin|^  sound  after 
the  spdoen  voice,  the  bronchial  voice,  whisper  and  respiration  and  the 
spinal  dulness  do  not  extend  bdow  the  seventh  cervical  spine,  and 
there  is  no  interscapular  dulness,  conditions  are  normal.  It  seems 
probable  thai  they  are  not  normal  when  the  bronchial  ^o^ce,  bronchial 
whisper,  bronchial  respiration  and  spinal  dulness  extend  below  the 
.seventh  cervical  spine.  They  are  certainly  abnormal  when  there  is 
interscapular  dulness. 
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The  whispering  sound  after  the  spoken  vofce,  which  will  hereafter 
be  referred  to  as  **D'£spine's  sign."  was  present  in  sixteen  instances 
through  the  seventh  cer\'ical  spine  and  in  one  through  the  third  dorsal 
spine,  when  tlie  chanjjes  in  tlie  siniken  ami  whi>pered  voices,  the  re^pim- 
tion  and  the  <hihie>s  oivuncd  at  ihc  normal  level.  The  diagnoaCN  in 
th^e  case!>  were:  Mo  tUsease  in  four  cases ;  delicate  child  in  five  aises; 
asthma  in  two  cases;  cervical  adenitis,  indigestion,  enuresb»  epistaxis» 
hip  disease  and  dironiG  disease  of  the  tonsils,  eadi  in  one  case.  There 
were  twenty-nine  instances  in  which  the  hronchial  voice,  whisper  or 
respiration  or  the  spimd  dulness  octended  lower  than  the  seventh 
cervical  spine.  In  thirteen  of  these  cases  D'Espine's  sifjn  wa<  nUo 
present,  in  the  other  sixteen  rases  it  was  not.  The  diagnoses  in  these 
twentv-nine  cases  were:  No  disease  in  five  cases;  delicate  child  in 
three  cases;  cervical  adenitis,  nasopliaryngilis,.  chronic  disease  of  the 
tonsils,  tradieobronchial  adenitis  and  bronchitis,  each  in  two  cases; 
adenoids,  ditontc  heart  disease,  chronic  appendicitis,  congenital  heart 
disease,  tracheitis,  eczema,  cretimsm,  myocarditis,  genetal  adenitis  and 
orthostatic  albuminuria,  each  in  one  case.  These  aVmornial  signs  and 
D'Espine's  sign  were  at  the  same  level  in  six  eases,  w  hile  tlicy  extended 
lower  than  D'Espine's  sign  in  sevin  iiisiance^.  I  )'E>pine">  ^it^n  never 
extended  lower  tlian  the  other  si<jns.  except  when  it  was  the  only 
abnormality.  Tlie  presence  oi  D'Espine's  sign  in  seventeen  instances 
widtout  any  other  abnormal  changes  would  seem  to  corroborate 
D'Espine's  contention  that  it  ^  the  earliest  evidence  of  abnormalities 
in  the  tradieobronchial  region  and  that  al:M]ormalities  can.  therefore, 
be  discovered  by  it  before  they  can  hy  other  means.  If  this  is  so, 
it  would  seem  reas^inable  to  believe  that  it  would  persist  after  the 
appearance  of  (»ther  signs,  presumably  indicative  of  more  serious 
pathologic  changes.  It  was  present  in  thirteen  instances  in  which  there 
were  other  signs,  but  it  was  absent  in  sixteen  cases.  Tliat  is,  it  either 
does  not  alway  s  i>erstst  after  the  development  of  other  signs  or  the 
other  signs  may  appear  without  it.  Either  explanation  is  possible.  It 
seems  more  reasonable  to  suppose,  however,  that  the  other  signs  may 
appear  first,  rather  than  that  it  disapi>ears  after  their  ap|)earance.  If 
so.  D'Espine's  cntttetition  that  it  is  always  the  enrlic'-t  sijjn  nf  pathologic 
chan<^e>  in  the  tracheohroncliial  region  is  erroneous.  This  detracts  but 
little  from  its  value.  lH>wever.  because  in  many,  and.  perhaps,  most, 
instances  it  evidently  does  api>ear  before  any  other  signs  and  does 
furnish  evidence  of  abnormalities  which  can  be  obtained  in  no 
other  way. 

The  spoken  and  whispered  voices  were  both  bronchial  below  the 
seventh  cervical  spine  in  six  instances.  In  these  cases  the  change  from 
bronchial  to  vesicular  respiration  and  from  dulness  to  a  normal  per- 
cussion note  occurred  at  the  same  level  as  the  change  in  the  spoken  and 
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whispered  voioes.  In  no  instance  ^  the  ttfoadual  vmce  extend  bdow 

the  seventh  cervical  spine  when  the  hrondiial  whisper  did  not  extend 
below  this  level.  In  thirteen  instances,  ho^^•ever,  the  change  in  the 
whispered  voice  from  bronchial  to  ve»iciiJar  occurred  below  the  seventh 
cervical  spine  when  the  chatige  in  the  spoken  voice  was  at  the  normal 
level.  The  change  in  the  character  of  the  respiration  from  bronchial  to 
vesicular  was  lower  tfian  nonnal  in  six,  and  tiie  dulness  extended  bdow 
the  noma]  level  in  six  of  titiese  cases.  In  one  instance  the  extension  of 
bronchial  res^ration  through  die  second  dorsal  spine  was  the  only  abnor- 
mal sign.  An  extension  of  the  bronchial  sound  of  the  whispered  voice 
below  the  seventh  cer\'ical  spine  is  more  common,  therefore,  than  thnt  of 
the  spoken  voice.  If  the  bronchial  sound  of  the  spoken  voice  is  heard 
lower  than  normal  so  also  is  that  of  the  whispered  voice.  It  >ecnis 
probable,  therefore,  that  a  change  in  the  wliispered  voice  lakes  place 
with  slighter  pathological  changes  in  the  tracheobronchial  rqpon  than 
can  be  recognized  by  the  spoken  voice.  The  value  of  the  change  in 
the  character  of  the  respiration  apparently  lies  about  midway  between 
dwse  of  the  spoken  and  whispered  voices. 

Fhilness  on  percussion  over  the  spinous  processes  always  extended 
below  the  seventh  cervical  spine  when  both  the  bronchial,  S|K)ken  .iikI 
whispered  voices  were  Ik^Iow  the  normal  level  and  in  about  one-half  of 
the  cases  in  which  the  bronchial  whispered  voice  was  below  the  normal 
levd.  It  was  usually  at  the  same  levd  as  die  change  in  the  whispered 
voice.  In  two  instances,  however,  it  gros  lower  dian  nonnal  when 
D'Espine's  sign  was  the  only  other  abnormaliQr,  and  in  four  it  was  the 
only  abnonnal  sign.  The  low  limit  of  dtdness  was  the  first  dorsal  in 
four  cases,  second  dorsal  in  eleven  cases,  and  third  dorsal  spine  in  six 
instances.  It  would  seem  from  these  figures  as  if  the  change  in  the 
percussion  note  is  more  delicate  tlian  Uiat  in  the  respiratory  sound  and 
that  at  times  it  may  reveal  pathologic  changes  not  detectable  in  any 
other  way.  This  may  be  tiie  cas^  but  it  is  somewhat  doubtful,  because 
it  is  more  difficult  to  be  certain  of  slight  changes  in  the  percussion 
note  than  in  the  spoken  or  whispered  voices  or  in  the  respiration. 
Interscapular  dulness  is  a  relatively  late  sign  of  pathologic  changes  in 
the  tracheobronchial  region  and,  when  present,  signifies  diat  such 
changes  are  considerable. 

SUMMARY 

The  si^n  to  which  D'Espine  called  especial  attention  is  a  whisperinsr 
sound  heard  after  the  spoken  voice  when  the  bell  of  the  stethoscope  is 
f^ced  over  the  spinous  processes.  This  sound  is  not  heard  imder 
normal  conditions.  Nomnlly  the  bronchial  sound  of  tiie  spoken  and 
whispered  voices  and  of  the  Tespiration  does  not  adtead  below  tiie 
seventii  cervical  spine.  Dulness  on  percussion  over  the  spinous  processes 
Stops  at  the  same  levd.  Extension  of  the  brondiial  sound  of  die  spoken 
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and  whispered  voices  and  o£  the  respuation,  as  well  as  of  dnlness  on 

percussion,  bdow  the  seventh  cervical  spine  is  abnonnal  and  has  the 
same  significance  as  the  whispering  sound  after  the  spoken  voice.  The 
whispering  sound  after  the  spoken  voice,  D'Espine's  sign,  is  often  the 
earliest  and  only  ahndrniality.  It  may,  however,  be  ah*;ent  when  one 
or  more  of  the  other  s>igns  are  present.  The  whispered  voice  is  a 
somewhat  more  delicate  test  of  pathological  changes  in  the  tracheo- 
bronchial region  than  is  the  spoken  voice.  The  respiratory  sound  has  an 
intermediate  value.  The  value  of  percussion  over  the  spinous  processes 
is  about  the  same  as  that  of  the  respiratory  sound.  Interscapular 
duTness  is  a  late  sign  and  is  found  only  when  the  pathologic  chaises 
are  considerable. 
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A   CLINICAL   AND    (  lIEiMlCAL    STUDY    OF  BUTTER 
SOUP   I'KEDING   IN  INFANTS* 

ALAX  BROWN,  M.B..  A.  M.  COURTNEY.  B.A  * 

1.   F.   MAcLALHL.^^^  B.A. 

TORONTO 

Since  the  api)earance  of  Czemy  ami  Kleinschmidt's  article  in  the 
Jahrbucli  fiir  Kinderhcilkundc  for  1918.  descrihinfj  their  new  biittcr- 
flonr  mixture  for  infants  and  their  experience  in  its  use.  many  coniri- 
butions  on  the  subject  have  appeareti  in  the  German  periodicals, 
particularly  the  Jahrbuch  fur  KinderiieUkunde  and  the  Zeitschrift  fur 
Kinderheiikunde.  The  oidy  extensive  artides  in  English  are  those  by 
Crozer  Griffith  *  and  by  Graeme  Mitchdl.'  All,  with  tfie  ex€epticHi 
of  one  each  by  Stolte  *  and  Zielaskowski/  are  mainly  clinical  discussions 
and  report  no  metabolism  observations.  Most  of  these  writers  give 
their  experience  with  fading  from  twenty  to  fifty  children  on  this 
food  for  varyini,'  lengths  of  time,  l  or  the  ty]>e  of  children  for  whom  it 
is  indicated  there  is  almost  unanimous  agreemcm  tliat  the  use  of  the 
L-K  butter-tiour  mixture  brings  about  rapid  and  uniform  weight  gain, 
improvement  in  color  of  the  skin  and  in  turgor,  deposition  of  snh- 
cutaneous  fat,  tendency  to  sleep  well,  and  a  generally  happy  disposition. 
The  stools  resemUe  tiiose  of  breast  fed  infants  and  like  them  contain  a 
large  percent  of  fat. 

Many  clinicians  recommend  its  exclusive  use  for  very  young,  pre- 
mature or  very  small  infants  when  artificially  fed.  Czerny  and  Klein- 
schmidt  consider  that  prematures  under  1,700  gm.  in  weiglu  should 
receive  part  breast  milk  "Several  others  think  that  young  weakly 
infants  should  have  butter-fluur  mixture  supplemented  by  brea<?t  milk. 
One  author  claims  to  get  better  results  with  the  butter-fluur  mixture  lt.»r 
children  o\*er  six  months  of  age  than  for  those  under.  Some  report 
success  in  using  it  for  infants  who  are  vomiting,  especial!}  infants  of 
the  neuropathic  type.  There  is  general  agreement,  however,  that  in 
certain  cases  of  eczema  its  use  is  indicated,  here  again  with  neuropathie 
children,  while  in  Other  cascs  of  eczema  die  condition  is  aggravated  by 
feeding  with  butter-Hour  mixture.    Several  consider  it  adapted  for 
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long  continued  use*  one  having  used  it  for  150  days  continuously.  One 

author  reports  good  results  with  this  food  in  internirreni  infections, 
nnother  in  ditrcsttve  disturbances  and  infections  when  there  is  genernl 
wcighi  gain.  L  zcrny  and  Kiein.schmidt  direct  its  use  with  part  breast 
milk  in  reparation  from  acute  digestive  disturbances.  All  seein  to 
be  agreed  that  it  is  not  to  be  used  in  acute  digestive  disturbances  with 
great  weight  loss  or  in  decomposition  or  when  tolerance  has  been 
lowered  by  infection.  There  is  more  difference  of  opinion  regarding 
its  use  in  atrophy.  Several  chnidans  consider  it  not  indicated,  though 
one  claims  good  results  from  its  use  in  atrophy,  parenteral  infection^- 
and  lonjj  continued  dyspepsia.  Nearly  all  charge  the  failures  reported 
with  this  food  to  its  use  in  too  severe  cases  of  food  intolerance,  and 
most  seem  to  feel  that  it  is  too  diflkult  a  question  for  any  but  pediatrists 
to  decide  when  its  use  is  indicated. 

One  author  states  tiiat  the  butt^r^flour  mixture  gives  no  protection 
a^nst  rickets  or  infection;  another  that  he  has  received  the  impression 
that  the  symptoms  of  rickets  were  worse  after  the  use  of  this  food, 
while  several  =:ce  no  lessening  in  the  symptoms  after  feeding  bntter- 
floiir  mixture.  However,  it  is  admitted  that  there  is,  in  g'cneral.  a 
strong  tetulency  lo  rickets  .it  ]>rei»eiit  even  among  breasi-letl  infants. 
Stolte  claims  to  have  seen  no  signs  of  rickets,  even  no  trace  of  cranio- 
tabest  after  loi^  continued  use  of  the  food. 

Edema  has  not  often  been  observed.  When  it  has,  it  has  been 
ascribed  to  an  exceptionally  hi^  content  of  sodium  dilorid  in  the  butter 
used.  It  is  also  to  be  considered  that  the  weak  and  undernourished 
infants  among  those  fed  on  this  food  often  show  a  tendency  to  edema 
on  any  fofwl.  i  he  tiieory  of  a  water  retention  as  explanation  of  the 
great  weighi  gum  characlcnslic  with  thii»  iot«i  is  generally  discredited. 
The  small  fluid  intake  in  feeding  butter-flour  mixture  aiul  the  cununon 
acconqianiment  of  sweating  are  against  such  a  tfieoiy. 

One  author  reports  success  in  a  case  of  constipaticoi  when  lactose 
was  substituted  for  dextrose  in  the  food.  Margarine  was  substituted 
for  butter  by  one  investigator  who  fouml  no  ill  effects  whatever.  A 
case  of  weight  e(|uililtrinni  after  weeks  of  graining  on  the  food  was 
iL'j)orted  when  the  wt-ight  curve  hegan  to  rise  again  after  addition  of 
plasmon  lu  increase  the  protein  content  of  the  food. 

It  is  emphasized  tliat  the  cJiange  to  a  different  food  must  be  made 
gradually. 

The  good  results  obtained  so  generally  with  this  form  of  food  are 
variously  imputed  to  the  following  causes;  high  fat  intake  in  a  form 
that  can  be  tolerated,  thus  covering  the  special  need  of  the  young  infant 

for  fat;  high  caloric  cf^ntent;  low  fluid  content  of  a  concentrated  f(>od: 
the  relatixe  jiroportions  of  fat.  carl)ohydrate  and  jirdtein  rc^emlding 
those  of  biea:>t  milk;  high  fat  content  in  relation  to  hijrli  .diuui  chlorid 
content;  the  burning  off  of  volatile  faity  acitls;  the  browning  of  the 
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flour ;  and  even  the  change  to  a  gram-positive  intestinal  flora  resembling 
that  characteristic  of  breast  fed  tofants,  resulting  from  ibt  use  of  this 
food. 

Stolte '  and  Zielaskowski  *  give  results  of  metabolism  observations 
on  several  diildren  fed  on  the  C-K  butter-flour  mixture,  to  which 
reference  will  be  made  later.  They  have  obtained  fat  and  nitrogen 
balances  and  in  &  few  cases  carbohydrate  and  total  salt  balances,  in  one 
only  the  tmlances  of  tfie  various  alts.  They  found  in  most  cases  an 
abnormally  low  fat  retention  as  per  cent,  of  intake;  normal  carbohydrate 
retention ;  a  positive  balance  of  nitrogen  but  sometimes  abnormally  low 
retention;  once  a  low  positive  salt  balance  and  once  a  ne^tive  balance; 
and  in  the  one  case  studied  for  retention  of  separate  salts  a  negative 
calcium  and  very  small  piiosphonis  balance.  They  ascribe  the  excesaiTe 
loss  of  addum  and  phosphorus  to  an  abnormally  increased  peristalsis 
in  a  neuropathic  child  under  the  restraint  necessitated  by  the  metabolism 
observation. 

Preparation;  Composition  and  Indication. — The  original  mixture 
calls  for  the  following  ingredients :  butter  (melted),  7  gm.;  flour,  7  gm.; 
sugpir,  5  gm.;  water,  1(X)  c.c.  Flour  and  butter  are  always  in  equal 
amounts.  The  mixture  is  diluted  with  milk  in  the  proportion  of  two- 
thirds  butter-flour  to  one-third  whole  milk  for  children  weighing  less 
than  pounds,  and  three-fifths  btttter^soup  to  two-fifdis  milk  for  chil- 
dren in  a  better  state  of  ntttrition.  Such  a  food  gives  from  seventy-five 
to  eighty  calories  per  pound.  Even  diough  digestion  and  metaboli^  are 
taxed  heavily  by  this,  contrasting  as  it  does  with  the  nomml  require- 
ments of  calories  for  the  new-V'rn,  of  sixty-five  for  premature  babies 
and  forty-five  for  older  children,  the  fcMxl  is  well  borne. 

The  foimdation  for  recommending  this  feeding  was  the  idea  that 
the  freely  added  lat  could  be  tolerated  better  by  removing  the  volatile 
fatty  adds  through  heating;  however,  there  is  little  of  volatile  fatty 
adds  in  good  fresh  butter.  On  the  other  hand,  the  volatile  fatty  adds 
from  carbohydrate  breakdown  produced  during  digestion  may  distuib 
the  process  of  fat  digestion,  more  particularly  when  more  fat  is  present 
in  the  food.  This  accounts  for  the  fact  that  a  digestive  disturbance 
with  the  feeding  runs  a  particularly  serious  course,  and  may  easily 
bring  about  an  irreparable  disturhance  of  metaboli'^ni  Therefore, 
butter-flotir  feeding  is  not  indicated  in  cases  where  there  is  a  digestive 
or  metabolic  disturbance,  which,  however,  is  difficult  to  determine 
beforehand. 

After  ccMisiderable  experimentation  in  the  milk  laboratory,  the 
following  simplified  method  has  been  adopted  and  used  exdusivdy  in 
our  series  of  cases.* 


5.  VVc  desire  to  thank  Miss  Elsie  Luckam  of  the  milk  laboratory  for  her 
help  in  the  modificatiott  of  the  formula. 
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BUTT£R  sour 


Butter  

Gnuinlated  sngar 

riour   

Water  


7)4  level  teaspoons 
5%  level  teaipoooi 

14»i  Icvc!  tcacpooni 

17V^  ounces 


1.  Mdt  the  batter  in  a  sauce  pan,  over  the  lowest  possible  flame,  or 
using  an  asbestos  mat,  or  until  the  butter  stops  ioamiqg  and  becomes 

a  dark  color,  usually  taking  seven  minutes. 

2.  Ailci  flour  and  sug^r,  blending  thoroughly. 

3.  Add  1  7^/2  ounces  of  cold  water  and  stir  constantly  until  mixture 
thickens  (usually  taking  five  minutes). 

4.  Cook  in  double  boiler  for  ttiirty  minutes. 

5.  Measure  and  add  boiled  water  to  make  20  ounces.  Normal  color 
is  Ugjht  brown 

The  caloric  value  of  this  butter  soup  (without  addition  of  milk) 
is  approximately  28  to  the  ounce.  For  an  infant  weighing  seven  pound?, 
the  following  feeding  would  thus  be  adopted:  butter  soup,  14  uuncc-> ; 
whole  milk,  7  ounces;  7  feedings.  The  caloric  value  of  this  mixture 
is  approximately  24  to  the  ounce. 

When  the  stods  tended  to  be  loose,  the  sugar  was  omitted  and  \^  to 
1  ounce  of  casein  flour  was  added  m  order  to  overcome  the  excessive 
lermentation.  Little  diflicult]r  has  been  experienced  with  the  pfc|iara- 
tion  of  this  food  in  the  home. 


Prirate  Cases. — ^For  purposes  (  f  analysis,  the  scries  has  been 
divided  into  three  classes,  viz.,  (1)  new-born;  (2)  atrophy  (maras- 
mus), and  (3)  di£[kult  feeding  cases  with  no  special  symptomatology 
except  diat  they  would  not  thrive. 

Series  1,  New-Bom, — ^In  this  series  were  fifteen  cases  with  no 
deaths.  Every  infant  did  excqytionally  well.  Many  of  these  babies 
were  put  on  tfie  diet  during  tiie  first  few  days  of  life  when  breast 
milk  was  not  available.  The  average  age,  however,  at  which  the 
babies  were  put  on  the  diet  was  approximatelv  6  week?,  and  the  average 
weifi'ht  7  pounds  10  ounces.  The  j^ain  in  weight  was  quite  strikint;;.  tlie 
average  being  2%  pounds  per  month,  while  the  best  gain  was  3  pounds 
and  the  lowest  gain  li^  pounds  per  month.  It  will  be  seen  from  these 
figures  that  the  progress  was  decidedly  better  than  with  the  average  nuUc 
and  water  dilutions,  with  which  one  is  satisfied  witfi  a  gain  of  one  pound 
a  month  on  account  of  the  low  tderance  for  ordinary  dilution^  of  cow's 
milk  in  infants  at  this  age.  The  average  number  of  calories  fed  to 
the  infants  in  this  group  was  73 ;  the  highest.  84  calorie's  per  pound, 
only  one  infant  receivinj:^  as  low  as  50  per  pound.  The  longest  period 
on  the  diet  was  five  months. 


ANALYSIS    OF  CASES 
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It  must  ]>e  confessed  thnt  the  great  majority  of  tliese  babies  tbrixrd 
as  tliDUf^h  they  liad  been  brea>t  ted.  Tlieir  tissue  turg^or  was  excellent 
aiui  none  of  ilieni  showed  any  tendency  to  develop  clinical  rickets,  as 
evidenced  by  the  presence  of  cranioUtbes.  Their  stools  were  remarkably 
consistent  and  of  a  solid  breast  fed  character.  With  one  exception,  USaey 
all  tended  to  be  constipated,  thus  requiring  small  doses  of  milk  of 
magnesia.  Two  of  these  infants  during  the  course  of  observation  devd- 
oped  nasopharyngitis,  which  under  ordinary  ciraimstances  aflfects  the 
babies'  process,  but  in  these  two  cases  there  was  no  appreciable  clinical 
change  in  the  ui)\vatd  progress. 

Scries  2.  Atropiiy  (Marasmus), — In  thi>  group  tiiere  were  eighteen 
case.N  with  no  deaths.  1  he  average  age  and  weight  were,  respectively, 
Sy^  months  and  8  pounds.  The  best  gain  was  2  pounds  11  ounces 
per  month,  while  tiie  average  gain  was  P/o  iKiunds  and  the  lowest 
1  pound  per  month,  the  longest  period  on  the  diet  being  five  and  one- 
half  months.  There  were  four  instances  of  craniotabes  but  this  sign 
gradually  disappeared  under  ('i  iic  measures.  No  other  manifesta- 
tintis  nf  clinical  rickets  developed.  There  were  eleven  instances  of 
iia>o|)liaryn^itis,  a  few  developing  into  otitis  nietha.  hut  as  in  ihc  previ- 
(jus  group,  ihere  was  practically  no  change  in  the  nutritional  progress. 
One  baby  developed  a  severe  broncliopneumonia  but  recoverttl,  making 
a  gain  of  3  pounds  in  five  months.  The  general  progress  and  the 
number  of  calories  fed  differed  very  little  from  those  in  the  first  group. 

Series  3.  Infant  Feeding. — ^In  this  series  there  were  twenty  cases 
with  no  fatalities.  The  average  age  was  4  months  and  the  average 
weight  lOV^  pounds.  The  average  gain  in  this  series  was  1^  pounds 
per  month,  the  best  gain  being  4  [xjunds  and  the  lowest  2  pounds  per 
month.  The  longest  period  on  the  diet  was  six  months.  Vnv.r  cases 
presenietl  definite  craniotabes,  in  two  of  which  it  di.sapi)eare(I.  while  in 
tlie  remaining  two  it  not  only  jxr->i^te(l  but  definitely  increa^-cd.  The 
average  caloric  intake  was  calories  per  iwund.  Seven  jjaiients  iu  tliis 
series  liad  infections,  and  in  three  cases  there  was  a  disposition  to 
vomit  which  was  not  noted  in  the  other  groups.  Only  one  patient  did 
not  do  well.  The  general  signs  of  improvenient  coincided  witii  those  of 
the  two  preceding  groups. 

Hosfiitat  Cases:  Series  1.  Nett^-Born. — In  this  series  there  were 
eight  cases.  The  aven^  age  of  these  infants  was  7  wedcs,  the  youngest 
being  2  weeks.  The  average  weight  was  4  poimds  12  ounces,  the  lowest 
being  3  pounds  1  ounce.  The  average  caloric  intake  was  at  the  rate  of 
82  calories  a  pound  f>er  <lay.  the  Imvc'-t  being  60  calories  and  the 
highe-it  118  calories.  They  made  an  avera<;e  «jain  of  10  ounces  per 
tn<inih.  The  best  ^ain  \\a-  at  the  rate  of  1  pound  3  ovmces  ])er  niontli. 
i  he  longest  period  which  any  of  these  infants  were  kept  on  this  teeding 
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was  two  tnonths.  Two  of  these  eight  babies  lost  in  weight  while  on 
the  feeding,  and  four  had  respiratory  infections  to  which  one  suc- 
cumbed. The  s(<M)ls  were  unifnnn?}'  ^oo<l  but  tended  rather  to  he  njore 
frL'<|uent  in  intaiUs  of  this  lypc  tlian  in  the  older,  heavii-r  haliio-. 

Scries  2.  Atrophy  (Marasmus). — Tliis  series  coinpriNC^  sixteen 
ciiscs,  witli  an  average  age  of  J  montlis  and  an  average  weiglu  of 
%Yi  pounds.  The  lowest  wc^ht  was  5  pounds  7  ounces.  They  were 
fed  on  the  average  o!  70  calories  per  pound  of  body  weight,  the  lowest 
rate  being  K>  calories  per  pound  and  the  highest  84.  The  most  rapid 
gain  made  was  2  pounds  6  ounces  a  month.  The  average  rate  of  gain 
was  1  pound  4  (»unces  per  month  and  the  U»wcst  rate  of  gain  1  ounce 
])t'r  nifinth.  One  case  lost  wci^ln.  IVn  infants  in  this  seric^^  had  a 
re.s[Hratury  infection  (hiring  the  |)frii)<l  that  tht-y  wcrt.-  ()n  the  feeding, 
one  case  had  rickets  when  the  feeding  was  coninjencc<l  and  live  more 
cases  subsequently  developed  cnmiotabes  while  being  fed  on  butter 
soup.  It  was  noticed  especblly  in  this  type  of  infant  that  they  seemed 
mucli  more  contented  and  less  irritable  on  this  feeding  than  babies  fed 
on  plain  milk  and  water  mixtures  or  even  preparations  of  lactic  acid 
milk  and  com  syrup. 

Scries  Infant  F,  cdiiuj. — Tliere  were  twenty-seven  cases  in  this 
series.  The  aNera-^e  a^'c  was  4  months;  the  average  weight  8'  ^  iiound^. 
the  lowest  being  5  ixjiukI?.  11  ounces.  These  lxd>ies  were  adniiiicd  ti» 
the  liospital  on  account  of  tnild  respiratory  infection^  in  most  instances. 
In  fact,  only  six  out  of  the  twenty-seven  were  free  of  infectk>n  during 
the  time  they  were  on  the  feeding.  The  average  gain  per  month  was 
1  pound  1  ounce.  The  best  gain  was  2  pounds  4  ounces  per  month* 
the  lowest  4  ounces.  Only  one  infant  lost  we^ht.  The  average  caloric 
intake  \yex  day  was  at  the  rate  of  69  calories  per  jxmnd.  the  lin\  est  rate 
being  48  and  tlie  liighest  H4  calories.  The  longest  pericMl  <lunng  which 
a  baby  was  kept  on  this  feeding  in  the  hospital  was  three  antl  one-half 
months. 

In  this  group,  out  of  the  twenty-seven  cases,  live  had  rickets  as 
evidenced  by  the  presence  of  craniotabes  and  five  developed  craniotabes 
while  on  the  feeding.  A  very  noticeaUe  feature  has  been  the  steady  and 
consistent  gain  in  weight  made  during  the  mild  and  even  moderately 

severe  infections.  Patients  with  severe  bronchopneumonia  were  kept 
on  the  butter  soup  feedinj,^  tlirou^rimut  the  ilhies^.  Tt  would  appear  that 
this  feeding  was  toleratetl  much  better  than  simple  milk  and  water 
dilutions  in  such  cases.  The  stools  were  uniformly  good  throughout. 
No  child  developed  diarrhea  necessitating  a  change  in  the  feeding. 

SYNOPSIS  OF  CLINICAL  <N1SERVATI0NS 

In  all  there  were  104 cases  for  observation  (fifty-one  in  hospital  and 
fifty-three  in  private  practice).   Only  five  babies  in  the  entire  series 
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lost  weight  and  did  not  do  well.  There  were  eight  instances  of  mild 
rickets as  shown  by  craniotabes.  As  is  usual,  those  in  private  practice 
thrived  better  and  on  an  average  gained  from  'V}  to  I14  jxnnuls  more 
per  moiuli  than  liie  ward  cases.  The  reasons  for  this  are  obvious. 

PiematiiFe  infants  and  those  less  than  3  months  of  age  made  tfie 
most  substantial  progress,  while  the  reaction  to  pafenteral  infections 
was  a  most  striking  observation. 

The  caloric  intake  was  extraordinarily  high  for  all  the  series.  The 
average  was  about  70  per  pound,  while  inatiy  were  given  80  and  85, 
and  in  one  instance  118  calories  per  pound.  The  first  sign  of  improve- 
ment usually  noted  was  general  comfort  and  reaction  not  unlike  that  of 
a  normal  breast  fed  l>ahy;  this  was  followed  by  improved  sleep,  increase 
in  tissue  turgor  and  color.  It  is  worthy  of  note  that  vomiting  was  quite 
a  subordinate  symptom,  and  at  no  time  was  of  a  troublesome  nature. 
In  fact,  it  was  frequently  noted  that  infants  who  had  previously  been 

TABLE  1.— RetSHtioit  op  Fat,  Nitrogen  and  Total  Sait? 

€«iw1  CaMS  CateS  Caa»« 

/-  •  *  ,  >■  .  ,  — '  •  .  »  . 

r.ital  'J  (till  TwtMl  Ttotal 

Sitm-  Total  Niini  Totiil  XStro-  Totn!  Nitro-  Total 

Tat.     gen,  Salts,  Fat.     gen,  Solts  Fat,  k'h.    Salts  Fiit,  g.n.  Salti, 

Gm.     Gm.  Gm.  Gm.     Om.  Uui.  Uui.  Gui.     tim.  (ini.  (tio  Om. 
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Feces              &.4»    0.341  1.491  7J>3    0.445  1.500  7.W  0.4&2  S.iM  0.318  1.3tW 

AblorbCd...  24.37    l.STi  1.260  1.8M  O-MS  IMS  1JM»    MK  17.S8  •Mt 

Urine.                   1.607  0.908               1.407  (K<HT    tM   O.MS    M»  Otf 

Rataineft....  tlS7    0.17ft  M»  ttM    0.149  AJW  lOJS -aT«7 -04H5  1748  Mft  OJfi 
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vomiting  on  simple  skim  milk  dilutions  promptly  ceased  on  the  intro- 
duction of  the  butter-soup  feeding.   The  longest  period  for  which  an 

infant  was  kept  on  this  diet  was  180  days. 

With  four  of  the  children  who  were  taking  the  butter-flour  mixture, 
quantitative  studies  were  made  on  the  food  intake  aiid  on  the  urine 
and  feces.  The  average  daily  balance  was  obtained  between  intake  and 
output  of  fat,  nitrogen  and  total  ash,  and  of  some  of  the  ash  constitu- 
ents. The  intake,  output  in  urine  and  feces  and  retention  of  fat, 
nitrogen  and  total  ash  are  shown  in  Table  I.  This  study  showed  a  very 
poor  absorption  of  the  fat  of  the  butter-flour  food,  from  72.1  to  81  6 
per  cent,  of  the  intake  of  fat,  as  compared  with  an  averne;-e  of  al>out 
95  per  cent,  for  normal  breast  fed  infai^t'^  and  alx)ut  W  per  cent,  for 
normal  artificially  fed  infants.  The  nitrogen  retention  of  three  of  the 
children  under  observation  also  was  extremely  {Ktor,  being  less  than 
8  per  cent,  of  the  intake  with  two,  and  negative  with  another.  The 

6.  The  question  as  to  whcthe'  .  r  rot  this  is  true  rickets  is  discosied  hf 
Dr.  Tisdall,  Am.  J.  Dis.  Child.  24:Ai2  (Nov.)  1922. 
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fourth  diild  had  an  unusually  large  nitrc^en  retention,  more  than 
38  per  cent,  of  intake.  A  retention  of  from  twenty  to  twenty-five 
per  cent,  of  the  nitrogen  intake  is  to  be  expected  with  young  normal 
infants  dotn^'  well  on  breast  milk  or  mod iticat inns  of  cow's  milk.  The 
retention  of  the  total  salts  varied  greatly  in  these  four  children.  One 
had  a  large  retention,  two  fair,  while  one  had  a  negative  balance  of 
salts.  These  very  low  retention  values,  especially  those  for  fat  and 
nitrogen,  appear  to  be  uwonatstent  with  the  clinical  resttlts  obtained 
witfi  tfiis  food. 

As  pfeviooflly  mentkmed,  Stohe*  and  Zidadiowski,*  worldnff  in 

conn^tion  with  Stolte,  made  some  metabolism  observations  with  butter- 
flour  feeding.  In  TaUe  2  are  fonnd  Stolte's  figures  which  have  been 
changed  so  as  to  represent  the  daily  valnes  instead  of  the  total  for  the 
three  day  period  as  given  in  his  table.    Stolte's  results  arc  fairly 

TABLE  Z^KgmmoM  or  Fat,  Nixinicbk  and  Tocal  Salts 

(Smt»  AW  ZiBmnowffici)  

CsMl  CiMS  Caw  a  CaM  4 
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Intake  tUt,     1??  10-51    0^    l  IVl    28.08    1.114    23.20  I.SS6 

Trtn   TJI      t'.7S    o,t/,«i      8.07    0.22S    O.Si)      8.92    OJ06      2.02  0.218 
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companible  with  those  obtained  in  the  present  investigatioti.  However, 
he  fwoA,  on  the  whole,  a  rather  higher  nitrogen  retention.  Of  his 
three  cases,  one  had  a  small  and  two  a  large  percentage  retention  of 

nitroj^cn.  All  three  liad  a  low  percentage  absorptit)n  of  fat,  two  about 
70  per  cent,  and  one  alniut  S.^  per  cent.  One  had  a  low  total  salt 
retention  and  one  a  negative  balance.  The  salt  retention  of  the  third 
was  not  determined.  Zielaskowski  found  better  fat  absurpiicn,  only 
one  of  the  four  cases  showing  a  percentage  absorption  abnormally  low 
for  artificially  fed  children.  She  reports  only  one  determination  of 
the  nitrogen  bolanoe.  In  this  case  there  was  a  hi^  percentage  retention. 

Since  butter-flour  mixture  somewhat  resembles  breast  milk  in  com- 
position and  produces  similar  clinical  results  the  question  arises  why 
the  retention  values  are  so  different  with  the  two  foods.  Some  points 
of  fiiflPerence  in  the  metabolism  findines  may  be  of  more  or  less  siprj'fi- 
cance.  Owinp  to  ^he  small  volnme  of  the  food  given,  the  absolute 
intake  of  fat  with  butter-flour  mixture  is  not  very  great,  usually  from 
20  to  30  gm.  daily.   This  is  less  than  the  average  intake  of  normal 
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breast  fe<i  infants.*  (>n  the  other  hand,  the  stoc»ls  were  much  larger 
than  those  of  normal  breast  fed  babies.  In  tlie  eight  cases  here  stuclie<l 
the  daily  dried  weif»^ht  of  the  feces  ranged  from  8.4  to  14.2  gtii..  which 
is  two  or  three  times  the  average  drietl  weiglit  ui  the  daily  feces 
of  normal  breast  fed  infants.  .Stolte  found  in  his  three  cases  13.72, 
8i$5  and  8.17  gtn..  respectively.  Since  the  per  cent,  of  fat  in  the 
Htools  of  these  infants  averaged  at  least  as  high  as  that  of  the  breast  fed 
infants,  about  48  ])er  cent,  and  Stolte's  46  i)er  cent,  as  compared  with 
about  42  \ytv  cent,  of  the  breast  fed,^  it  can  easily  be  seen  how  a  much 
lower  al)s(iri)ti()n  f>f  fat  fKctirs  with  the  btitter-soup  feeding. 

It  remains  to  In;  explained  why  the  st<K)ls  are  .so  much  larger  with 
the  butter-flour  mixture.  The  ditierence  in  salt  content,  in  starch 
content,  and  the  difference  in  the  nature  of  the  fat  and  the  protein, 
each  or  all  may  play  a  part  in  this  connection.  The  nitrogen  retention 
is  less  seriously  affected  by  tlie  large  amount  of  the  feces  than  the  fat 
retention  as  tlie  nitrogen  excretion  takes  place  largely  tiirough  the 
urine.  The  urine»  however,  showed  a  large  output  of  nitrogen  except 

TABLE  3. — CoMP.\iusoN   hk  Bcttkr-Flouk  MiXTcat,  liKEAST  Milk 

AND  Cow's  Milk— 100  Cc 
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Kat.     tpln.  !<JlU»,  CliO,  MgO.     HsOj.  <|.        K»0.  NnrO, 

Oin.     Oni.  Orii.  Crtii  Oro.      Oiii.  Oiii.      Oni.  Oni. 

Jlntt.r  Dour    mlXttlK  % 

plu»^iuiik                        5.04       1.83  0.44a  o.libl  u.til.".      0.130  O.IM*     0.063  0  0>!'i' 

Blt'tlKt  milk  X'i        1.15  O.SOfj  0.047  O.OOd      O.US4  O.0ti:>      0.007  0.014 

Cuw'ttuilk                          3.5^4     3.5  0.73  0.177  O.O-.!!      O-iOtt  0.108      0.186  0.fl*l 

*  llti»t  mrjr  ncfonllac  to  Mit  Id  butttr  vieit. 


in  the  ca.sc  ui  the  youngest  and  Miwlle.^i  infant.  The  salt  intake  with 
butter-flour  mixture  is  so  different  from  that  with  breast  milk  that 
there  is  no  reason  to  expect  the  same  conditions  as  to  elimination  and 
retention  of  salts  with  the  two  foods. 

The  differences  in  the  amounts  of  the  various  salt  constituents^ 
between  butter-flour  mixture  and  breast  milk  and  cow*s  milk,  are  shown 
in  Table  3.  The  analyses  of  butter-flour  mixture  are  those  of  the 
food  as  prei)are(l  at  the  Hos])ital  for  Sick  Children.  The  other  value.s 
are  those  rejK>rted  by  TTrvlt." 

Table  4  gives  the  intake.  dUtput  and  retention  nf  the  various  salts 
for  the  four  children  on  wbt>m  the  more  ctmiplete  studies  were  made. 
It  is  interesting  to  note  the  excellent  calcium  and  magnesium  retention 

/  Hoh  T.  i:  .  Courtney.  A.  M..  and  Fates.  H.  L.:  Km.  J.  Dis.  Child  17: 
241  (March).  1919. 

8.  Holt,  L  E.:  Courtney.  A.  M..  and  Faks.  H.  L.:  Am.  J.  Dis,  Child 
10-229  (Sept.).  1915.  S  in  .  1  Jahrb.  f.  Kinderh.  17:689.  1903.  Freund. 
W.:   Jahrb.  f.  Kinderh.  49:137.  189B. 
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for  three  of  the  cfatldren,  since  there  has  been  some  quealioo  as  to  the 

adequacy  of  the  calcium  intake  with  butter-flour  mixture.  The  fourth 
child  (B)  had  a  negligible  retention  of  calcium,  with  actually  a  negative 
balance  of  ma^esiiim,  plio.sphorous,  and  of  total  salts.  This  -was 
the  same  child  wliich  had  a  ne^tive  nitrogen  balance.  He  was 
much  older  iluin  the  other  children,  9*4  months,  tho«g:h  undersized. 
He  had  the  largest  dried  weight  of  feces  of  the  eight  children  studied. 
It  is  possible  that  the  intake  of  nitrogen  and  of  salts  was  not  adequate 
in  this  case.  A  good  percentage  retention  of  soditim  and  cfalorin  was 
shown  consistently,  although  thfe  actual  amount  retained  was  not  exces- 
sive in  any  case.  In  all  instances,  diere  was  a  faitge  excess  of  inoijpnic 
acids  over  bases  in  the  urine,  though  the  total  salt  content  of  the  urine 
varied  greatly.  On  the  other  hand,  the  feces  showed  the  reverse  condition, 
the  quantity  of  bases  far  exceeding  that  of  the  acids.  This  would  seem 
to  indicate  that  there  must  have  been  a  relatively  lar^  amount  of 
organic  acids  in  the  feces  holding  the  bases  in  combination,  thus  causing 

TABLE  (U-DisniBunoN  op  Fat  tK  FtCKS 


C«Nl... 

Cues... 
Ciwt... 

Case  I... 
Cases... 
Case  6... 
Case  7. . . 
Ctm9... 


•  « •«  »»*■ 


Fat. 

Free  Fattr 

Knitnl 

wrOHkt. 

Sm^VrI, 

SMT  OUlt.  Of 

ikMi, 

Sff'Oat.of 

Fat. 

per  Owl.  of 

On. 

Wflfbt 

Total  Fat 

ToMlItt 

6.IS 

IM 

aji 

41.1 

7JU 

U» 

BM 

LIB 

wt 

4M 

SM 

tM 

tM 

4t.l 

40.4 

87.4 

I».S 

MK 

41.S 

SO.l 

K.6 

Sf)f> 

17.4 

SM 

55.3 

66.0 

9.5 

tM 

<o.« 

btS 

9M 

UJ» 

t,n 

9M 

HLi 

IS.7 

a  low  output  of  bases  in  the  urine.  The  ammonia  content  of  the  urine 
presumably  was  high.  Unfortunately,  the  twenty-four  hour  urines 
were  mostly  amphoteric  or  slightly  alkaline,  and  ammonia  was  not 

detennincd.  The  distribution  of  acids  and  bases  in  urine  and  feces 
with  butter-flour  mixture  is  apparently  in  ag^rccment  with  the  claim  of 
Steinitz  that  with  fat-rich  feeding  there  is  little  alkali,  much  ammonia 
in  the  urine,  much  alkaU  in  the  feces.  That  the  hJ.s.^  of  bases  in  the 
Stools  is  relatively  rather  than  absolutely  great  is,  however,  brought  oat 
in  Table  5,  whidi  gives  for  these  nine  children  a  more  detailed  study 
of  the  composition  of  the  feces.  It  is  here  seen  that  with  all  but  two 
of  the  children  the  mineral  content  of  the  feces  both  as  bases  and  adds 
was  fairly  uniform  and  not  actually  large  in  amount.  It  is  necessary 
to  study  Table  6,  which  gives  the  distribution  of  the  fat  of  the  feces 
as  soap,  free  fatty  acids,  and  neutral  fat,  in  order  to  see  how  far  the 
presence  of  the  hitrher  fatty  acids  was  responsible  for  the  excess  of 
bases  in  the  feces.  These  values  were  obtained  by  determinations  made 
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upon  tbe  dried  feces.  As.  the  fresh  stoob  with  hiittep>floar  feeding  are 
distinctly  add»  tlie  sos^  values  as  obtuned  are  necessarily  hi^^ier  tfian 
they  would  have  been  if  detcmined  on  the  fresh  feces.  It  was  observed 

by  Holt  et  al.^  that  during  the  drying  of  ncid  fece<;,  n  portion  of  the 
fat  present  as  free  fatty  acids  becomes  bound  as  soap.  In  the  samples 
studied  by  them  an  averaj^e  of  about  10  per  cent,  of  the  total  fat  was 
found  to  be  thus  affected. 

Applying  thb  reductioii  to  tiie  soap  values  in  Tahte  6«  it  is  seen 
from  Ihe  following  computatioo  that  in  Case  7,  idiidi  had  tiie  highest 
percent  of  the  total  fat  as  acmp,  66.5  per  cent,  only  about  0.33  gm. 
calcium  oxid  could  have  been  bound  as  soaps  of  the  higher  fatty  acids, 
leaving  0.21  gm.  of  the  caldum  oxid  of  the  feces  to  be  otherwise  hdd. 
Computation :  Soap,  per  cent,  of  total  fat  as  determined,  66  !^ :  approxi- 
mate soap,  per  cent,  in  fresh  feces,  56.5 ;  approximate  amount  of  fat 
held  as  soap,  56.5  per  cent,  of  5.86  gm.,  or  3.3  gm. ;  aj)proximate  amount 
of  caicmm  uxid  held  by  3.3  gm.  stearic  acid,  0.33  gni. ;  0.54  gm.  total 
amount  of  caldttm  oxid  in  feces,  less  0.33  gm.,  combined  with  hi^^ier 

TABLE  7.— Watoi  ako  Chuwim  RKmiTioir 
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fatty  adds,  leaves  0^1  gm.  caldum  oxid  otherwise  combined.  Fart 
of  ihu  Was  probaUy  excreted  as  phoq)hate,  but  there  is  then  tfie  excess 
of  potassium  stiU  to  be  accounted  for.  Thus  the  adds  presumably  arising 

from  carbohydrate  breakdown  appear  to  be  at  least  equally  responsible 
with  the  higher  fatty  acids  for  the  calcium  withdrawal  in  the  feces. 
Ry  using  the  same  method  of  computation  with  the  values  for  the  other 
cases  it  is  found  tliat  all  showed  a  large  proportion  of  the  bases  of  the 
feces  that  could  not  be  excreted  as  salts  of  the  inorganic  acids  nor  as 
soaps  of  the  higher  fatty  acids.  In  only  two  cases,  that  used  above  as 
an  illustration  and  that  of  the  older  child  who  had  a  negative  nitrogen 
and  total  arii  balanoet  was  the  actual  loss  of  bases  large  enough  to 
endanger  the  retention.  In  these  two  eases  there  must  have  been  inade- 
quate caldum  additkm  to  tfie  body. 

The  possibility  that  tiie  great  and  rapid  gain  in  wdgfat  might  be 
attributa1)le  fo  edema  is  no  more  suf  im  1  ]n-  the  chemical  tfian  by  the 
dinical  findings.  This  is  shown  by  Table  7,  giving  the  water  balance 
(exdustve  of  losses  in  perspiration  and  respiration)  and  that  of  chlorin 
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for  the  diildren  whose  total  balances  were  obtained.   Exclusive  of  the 

losses  in  perspiration  and  r«^spiration,  these  four  children  retained  from 
50  to  62  j)cr  cent,  of  tiie  tiuitl  intakr,  nr  from  293  to  4iiO  c.c.  ox  water. 
Children  fed  on  tlie  butter-flour  iiuxuire.  however,  have  a  marked 
tendency  to  perspire  freely,  and  these  values  undoubtedly  must  be  \ery 
much  reduced  on  that  account  The  cMorin  retention  was  actually  very 
small,  though  a  fairly  large  per  cent,  of  the  intake.  The  chlorin  content 
of  the  food,  owii^  to  the  use  of  salted  butter,  is  latge  in  Gomj>ansoti 
with  that  of  breast  milk.  It  is  not,  however,  much  greater  than  that 
often  taken  in  other  forms  of  artificial  feeding,  in  which  usually  a 
larger  vohmie  of  ff>ofI  is  taken. 

Freuiid  reports  that  from  0012  to  0.159  giu.  sodium  chlorid,  which 
equaU  iroai  0.007  to  0.095  gni.  chioritl,  are  retained  on  breast  feeding 
with  an  intake  of  from  0^54  to  0.329  gm.  sodium  dilorid,  which  equals 
from  0.152  to  0.197  gni.  chlorin. 

SUMMARY 

1.  The  use  of  butter-flour  mixture  for  very  young  and  very  small 
infants  was  generally  attended  by  rapid  and  uniform  weight  gain, 
improvement  in  vigor,  in  tissue  turgor,  in  disposition  ami  in  resistance 
to  infection.  Fxtraonhnarily  pond  results  were  obtained  with  many 
infants  suffering  from  atrophy.  It  nut  indicated,  however,  for  chil- 
dren* with  diarrhea  or  otlier  forms  of  .severe  fat  or  carlx>hydrate 
miolcranoe. 

2.  The  caloric  intake  with  this  form  of  food  was  unusually  high, 
averaging  approximately  70  calories  per  pound. 

3.  In  some  cases  signs  of  mild  rickets,  or  a  condition  simulating 
mild  rickets,  were  seen  after  continued  use  of  butter-soup. 

4.  No  edema  was  encountered. 

5.  If  the  weight  became  stationary  aftn  long  continuetl  use  of 
butter-soup,  the  addition  of  protein  to  tlu-  food  or  teniiwrary  ff-eding 
with  a  cow's  milk  dilution  was  suMcient  to  bring  about  a  continuation 
of  the  rapid  weight  j^ain. 

6.  The  stools  with  this  lootl  werp  aciti,  .strongly  resembling  those 
with  breast  milk  feeding,  but  were  much  larger.  IJke  breast  miUc  feces 
th^  contained  a  high  yitx  cent,  of  fat. 

7.  There  was  generally  a  poor  retention  of  fat  and  sometimes  a 
poor  retention  of  nitrogen  and  of  total  salts,  especially  by  the  older 
children. 

8.  Tliere  was  IBUally  a  fair  retention  of  calcium. 

9.  Sodium  chlorid  was  not  retained  in  abnormal  amounts. 

10.  The  feces  contained  an  excess  of  inorganic  base;  over  inorganic 
adds,  and  the  urine  showed  the  reverse  condition.    The  excess  of  bases 
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in  the  feces  was  not  to  be  aooounted  for  by  the  quantity  of  fat  excreted 

as  soap,  but  apparently  indicated  the  presence  of  lower  adds. 

11.  Undoubtedly  butter-flour  mixture  is  a  valuable  addition  to  our 
resources  in  the  feeding  of  premature,  small  and  undernourished  infants 
who  are  not  muttering  from  any  acute  digestive  disturbance. 

The  authors  desire  to  express  their  gratitude  to  Dr.  Stanley  Graham,  resident 
physiciMi,  for  bis  analysis  and  syoopsis  of  the  clioical  records  of  the  hospital 
cnes> 


THE   CALCIUM   AND   PHOSPHORUS  CONCENTRATION 
IN   THE   SERUM   OF   INFANTS   WITH  MILD 
RICKETS  OR  A  CONDITION  SIMU- 
LATING MILD  RICKETS 

FREDERICK  F.  TISDALL,  M.D.  (.Tor.) 

TOWMID 

Howland  and  Kramer  '  recently  reported  the  results  of  an  investi- 
gation of  the  calcium  and  inorganic  phosphorus  in  the  blood  serum  of 
infants  with  active  rickets,  and  conclude  that  in  the  active  stages  of 
this  disease  the  serum  phosphorus  is  regularly  reduced.  The  constant 
occurrence  of  some  evidence  of  rickets  in  cases  of  tetany  referred  to  by 
the  older  writers,  and  again  recently  emphasized  bgr  Brown  and  his 
oO'Woriciers  *  is  now  generally  recognized.  The  calcium  and  phosphonis 
content  of  the  serum  of  infants  with  active  tetany  have  been  determined 
by  Kramer,  Tisdall  and  Howland,'  who  found  that  the  cakram  was 
markedly  reduced  in  all  instances  and  in  about  half  the  cases  tdie 
concentration  of  the  inorgnnic  phosphonis  was  normal  or  even  alwve 
normal.  As  a  result  of  these  investigations  it  may  be  concluded  tiiat 
in  active  rickets  the  scrum  phosphorus  is  markedly  reduced  while  in 
mild  rickets  associated  with  tetany  the  serum  may  have  a  normal  or 
increased  phosphate  content. 

Howlapd  aHd  jiCramer  *  believe  that  when  the  product  of  the  calcium 
concentration^  multiplied  by  me  phb^hbms  concentration  expressed  in 
mg.  per  100  cc.  of  serum  reaches  forty  or  more,  ridcets  never  results. 
When  the  product  is  less  than  thirty  ridcets  always  results,  and  when 
it  is  between  thirty  and  forty  the  degree  of  rickets  is  slight  or  healing 
may  occur.  For  instance,  in  an  infant  with  active  rickets  in  which  the 
senun  calcium  is  normal  (10  mg.  jier  100  cc.)  and  the  phosphorus  is 
reduced  to  2.5  mg'.,  the  product  equals  twenty-five.  Or,  again,  in  an 
infant  suft'cring  from  tetany  with  evidence  of  mild  rickets  the  calcium 
may  be  reduccfl  to  about  6  mg.  per  ICQ  cc.  and  the  phosphorus  remains 
normal  (5.5  mg.  per  100  cjc).  The  product  in  this  case  is  thirty-three. 
Another  point  of  view  is  taken  by  Shipley,  Park,  McCollum  and 

♦  Received  for  puMicition  July  26,  1922. 
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Sifmnonds  *  who  oondnde  tliat  itoe  are  two  maiti  Idods  of  ndettB — 
one  dancteriied  by  a  normal  or  nearly  normal  blood  calcium  and  a 
low  phosphoms  (low  phosphorus  ridoets),  and  die  odwr  by  a  normal 
or  nearly  normal  blood  phosphorus  but  a  low  blood  caldttm  (low 
caldnm  ridcets).  These  authors  base  thdr  views  on  the  expenmental 
production  of  rickets  in  rats. 

During  the  past  year  a  general  investi^tion  has  been  made  in 
the  wards  and  laUtratories  of  this  hospital  on  the  iiitluence  on  infants 
of  "butter-flour  mixture"  feeding.  To  fatilitaie  ihin  iiudy,  a  nunil)er 
of  patients  who  were  gaining  rapidly  on  this  food  were  kept  in  ilie 
hospital  for  a  eonsiderable  time.  The  inoinanic  phosphorus  in  die 
serum  of  many  of  these  patients  was  determined,  and  it  was  generally 
found  to  be  above  the  average  level  of  normal  infants.  In  some  of 
die  patients  signs  of  mild  rickets  were  present  (cramotabes  and  slight 
enlaxgement  of  the  costochondral  junctions)  and  in  these  cases  the 
serum  calcium  was  found  lo  he  redticed  from  10  to  30  per  cent,  bdow 
the  average  level  of  normal  infants. 

The  inorganic  constiUients  of  the  "butter-Hour  mixture"  lecdinj^ 
have  been  determined  in  c<jmieciiun  with  a  nieialjoliini  study  re{x>rted 
by  Brown,  Courtney  and  MacLachlan.'  These  investigators  found  that 
one  liter  of  die  mixture  contained  0.575  gm.  caldum  and  0.523  gm. 
phosphorus.  This  is  a  much  higher  proportion  of  phosphorus  to 
caldum  than  is  present  in  dtfaer  breast  milk  or  cow's  milk  and  it  was 
quite  sucs^tive  that  the  low  calcium  and  high  phc^hate  in  the  serum 
was  the  result  of  the  concentration  of  these  elements  in  the  food.  It 
was  soon  found,  however,  that  many  of  the  infants  who  were  kept  at 
home,  but  on  the  same  feeding  (obtained  from  the  hospital),  showed 
no  sig^ns  of  rickets.  This  indicates  that  there  is  some  other  factor  than 
the  food  which  is  responsible  for  the  production  of  the  signs  described. 
It  was  also  found  that  infants  on  other  feedings  who  had  been  te  die 
hospital  for  a  knag  time  had  signs  of  mild  ridcets  and  examination  of 
thdr  serum  showed  a  diminished  caldum  with  a  normal  phosphate 
content. 

In  Table  1  is  given  the  calcium  and  phosphate  content  of  the  serum 
of  infants  who  had  signs  of  mild  rickets.  Some  rraniotabes  and  slight 
enlargement  of  the  costochondral  junctions  were  i)resent  in  every  case. 
In  some  of  tlie  patients  who  were  imder  obscrvatii)n  for  two  months  or 
moTc  the  evidences  of  rickets  booaine  mure  marked  during  the  period  of 
observation.   The  average  calcium  concentration  was  8.8  mg.  and  tlie 

5.  Shiplev.  P.  C:  Park.  F  A.;  UcCoUam,  E.  V.,  and  SUmnoads,  N.:  Am. 
J.  Dis.  Child.  23:91  (  Ian.)  im 

6.  Brown,  A.;  Courtney,  A.  M..  and  MacLadilaii,  I.  F.:  An.  J.  Dis.  Child. 
M:36B  (Nov.)  1922. 
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inoi^nic  phosphorus  content  6.1  nig.  per  100  ex.  The  average  values 
found  in  normal  infants  }>>  the  method.s  used  are  10.5  mg.  calcium  and 

5.4  mg.  pho.sphorus  per  100  ex.  of  serum.' 

The  calciuin  ami  phns]>hatt'  content  of  the  senuii  oi  infants  who 
had  signs  of  active  tetany  (car|X)j>e(lal  spasm,  laryngismus,  convulsions) 
in  addition  to  rickets,  are  given  in  Table  2.  The  diets  of  the  infants 
previous  to  the  development  of  the  tetany  are  also  indicated.  The 

TABLK  1.— Thk  GiNCKN'TKATto.N  or  THK  CAirifM  AND  Inoruamc  PhosphwuS 
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TABLE  2.— Concentration  op  ths  CAuavu  and  Inobganic  Phosphobvs  ik 

THE  SUUM  OF  RaCKITIC  InFANTS  WITH  TeTANV  IN  .ADDITION 
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avcra},H'  cakiiiin  content  found  in  the  serum  of  these  nine  cases  was 
6.1  nig.  calcium  per  100  c.c,  which  compares  with  5.4  mg.  reporteti  by 
Kramer,  Tisdall  and  Howland  '  and  5.6  mg.  by  Howland  and  Marriott." 
The  average  phosphate  content  found  was  5.9  mg.  per  100  c.c.  of 
serum. 


7.  KraiiK  r,  V,..  aiul  Tisdall.  F.  F.:  T.  Biol,  tliem.  47:475.  1921.  Tisdall, 
F.  P.:  J.  Biol  (  lum.  50:329,  1922. 

8.  HowUnd,  J.,  and  Marriott.  W.  McK.:  Quart.  J.  M.  11:289.  1918. 
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None  of  the  cases  reported  here  had  what  would  be  teniied  severe 

rickets.  In  some  of  the  infants  with  active  tetan}'  there  was  n  moderate 
enlargement  of  the  epiphyses,  while  in  the  other  crtsp-  no  enlargement 
could  be  detected  hy  clinical  examination.  Kc  t  iM^Tnugranis  of  tlie 
wri.sts  disclosed,  in  the  nwre  market!  ca^,  motieraie  tiaring  and  some 
irregularity  of  the  lower  ends  of  the  ndim  and  ulna.  In  the  other 
patients  only  the  barely  perceptible  '*fuziiness*'  which  is  senerally  seen 
in  cases  of  tetany  ooidd  be  detected. 

In  a  recent  communication "  some  statements  made  by  Hess  are  of 
considerable  interest  in  the  light  of  the  present  study.  He  stales: 
"Routine  blood  examinations  were  carried  out  on  infants  who  were 
receiving  standard  diets,  in  nr<ler  to  aNcerlain  tl«e  relationship  of  IiI'mk! 
jrfiosphate  to  the  early  tle\ clopiuent  of  rickets  ...  in  general  ii 
was  found  that  clinical  rickets  may  precede  a  decrease  in  the  inorganic 
phosphate  of  the  Mood  but  that  tiie  later  roentgeu-ray  signs  were 
accon^nied  usually  by  a  low  blood  phosphate."  However,  no  calcium 
determinations  were  reported.  It  is  quite  possible  that  the  mild  cases 
that  Hess  observed  were  cases  of  rickets  of  the  type  associated  with  a 
normal  phosph;ite  cc^ncentration  in  the  biootl  serum  and  a  diminished 
calcium  concentration. 

In  the  sinie  communication  Hess  states  that  tlic  blood  of  infants 
apparently  free  from  rickets,  according  to  all  recogniaed  signs  and 
symptoms,  may  be  low  in  inorganic  phosphate.  After  making  several 
hundred  determinations  of  the  inorganic  phosphate  content  of  serum 
of  normal  infants,  and  others  suffering  from  various  pathologic  condi- 
tions, 1  am  convince<l  that  a  diminished  inorganic  phosphate  content 
of  the  serum  doe><  n(»t  occur  in  normal  infant<  or  at  least  is  extremely 
rare.  It  i^  i)o>sil)]e  tiiai  the  dift'erence  iK-tweeii  the  results  recttrtlcd  by 
He>.>  and  the  alx)ve  results  is  due  to  the  ditferent  methods  used,  or  to  the 
fact  that  hi.s  determinations  were  made  cm  whole  blood,  white  tiie 
present  ones  were  made  on  blood  serum.  As  the  inorganic  phosphate 
content  of  corpuscles  and  serum  are  not  identical,  and  as  it  is  the 
serum  an<l  not  the  cor|)Uscles  which  tends  to  be  in  equilibrium  with  the 
tissue  fluids,  it  is  ])robable  that  the  phosphate  contem  of  the  serum  is  of 
more  vahic  tlinn  that  of  whole  blood. 

The  (|ue^tion  may  Ix"  raised  whether  the  jwiticnts  without  tetany 
were  reidly  ^u{^errng  from  rickets  in  the  true  sense  of  the  word.  The 
product  of  the  average  calcitun  and  phosphorus  oonoentratk>n  in  the 
serum  of  these  infants  is  fifty-three.  According  to  Howhind  and 
Kramer's  view,  there  should  have  been  no  evidence  of  rickets,  as  the 
product  of  the  concentration  of  the  calcium  and  the  phosphorus  is  well 
above  forty.  In  these  infants  the  clinical  evidence  of  rickets  consisted 
only  of  craniotabes  and  slight  enlargement  of  the  c(»stochondral  junc- 

9.  Hess.  A  F.:  J.  A  M.  A  W:I1?7  (April  22)  1922. 
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tions.  Schwarz,*"  I 'nrnh,"  Feer "  and  others  considered  these  signs 
diagnostic  of  rickets  and  concluded  that  this  diseabe  occurred  in  from 
50  to  80  per  cent,  of  newly  born  infants.  Schmorl,"  who  is  probably 
one  of  the  greatest  authorities  on  rickets,  conducted  an  extensive  investi- 
gation of  tiie  disease  and  found  no  microscoiMC  evidence  of  ridcets  in 
the  bones  until  the  second  month  of  life,  llms  it  is  clear  that  these 
s^;ns  alone  cannot  lie  taken  as  evidence.s  of  true  rickets.  Park.  Shipley, 
McColhtm  and  Sittunonds  ^*  have  found  that  diets  very  high  in  phos- 
phorus and  very  low  in  ralcinm  produce  changes  in  the  bones  of  rats 
which  dififer  from  rickets.  i  he  Ikmics  were  thin.  The  enlargement  of 
the  costochondral  junctions  and  ends  of  the  long  bones  were  sUght  or 
hddng.  Fractures  were  not  found."  In  view  of  these  facts,  the 
possibility  must  be  considered  that  the  bone  change  which  accounted 
for  the  crantotabes  in  our  patients,  without  definite  involvement  of  the 
long  bones,  might  he  more  of  an  osteoporotic  nature  than  true  rickets. 

CONCIA'SIONS 

1.  The  calcium  and  inorganic  phosphorus  concentration  in  the  scrum 
of  a  number  of  infants  with  craniotabes  and  slight  enlargement  of  the 
costochondral  juncticM»  averaged  8.8  mg.  calcium  and  6.1  mg.  phos- 
phorus per  100  C.C.  of  serum.  The  average  values  found  in  normal 
infants  by  the  methods  used  are  10.5  mg.  calcium  and  5.4  mg.  phos- 
phorus |jer  100  c.c.  of  senmi. 

2.  The  average  concentration  of  the  calcium  and  inorganic  phos- 
phorus in  the  serum  of  a  number  of  infnnts  with  signs  of  active  tetany 
in  adcHtic^n  was  6.1  mg.  calcium  and  5.9  mg.  phosphorus  per  100  cc. 
of  scrum. 

3.  The  question  is  raised  whether  the  bone  clianges  observed 

(craniotabes  and  oilargement  of  the  costochondral  junctiotis)  were  not 

more  of  an  osteoporotic  nature  than  true  rickets. 

I  wish  to  acknowledge  thanks  to  Dr.  Alan  Brown,  physiclan-in-chief,  for 
permission  to  report  these  cases. 


to.  Schwarz,  F.:  Mc<i.  Tahrb.  2:495.  1887. 

11.  Unruh:  Jahrcsb.  d.  Gesellsch.  f.  Nat.  u.  Hcilk.  in  Dresd.  5S:1886. 

12.  Peer,  E.:  Festschrift,  Ed.  HaRcnbach-Buckhardt,  Leipzig,  1897,  p.  67. 

13.  Schmorl.  G. :  Ergebn.  d.  inn.  Med.  u.  Kinderh.  4:403,  1909. 

14.  Park,  £.  A.;  Shipley,  P.  G.;  McCoUum,  £.  V.,  and  Simroonds.  N.: 
J.  Biol.  Chcm.  M:  VII.  192Z 
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THE  INCIDENCE  OF  MENINGITIS  IN  EARLY  INFANCY, 
WITH  A  DESCRIPTION  OF  TWO  CASES  DUE 
TO   UNUSUAL  ORGANISMS* 


J.  V.  COOKE,  Mi>^  AMD  HOWAKD  H.  BELU  M.D. 

n.  I0UI8 

Although  meningitis  is  common  in  childhood,  it  is  rather  infrequent 
in  early  infancy  and  relatively,  few  instances  have  been  described  in 
infants  under  3  months  of  age.  This  may  be  due,  in  part,  to  Iht 
relative  isolation  of  youn^  infants  and  die  consequent  ladk  of  oppor- 
tunity for  infection.  A  variety  of  micro-ofganisms  has  been  associated 
with  meningeal  infections,  and  it  is  of  interest  that  certain  of  them 
have  been  particularly  associated  with  meningitis  in  early  infancy 
while  infection  with  other  types  of  org  in  is  has  been  relatively  rare.- 
It  is  also  noteworthy  that  certain  typos  vi  bacteria  which  not  infre- 
quently cause  meningitis  in  early  infancy  are  rarely  associated  with  sudi 
infections  later  in  life.  In  this  paper  are  reported  two  instances  of 
meningitis  in  yotmg  infants  caused  by  organisms  of  this  latter  type. 
In  addition  we  have  observed  four  cases  of  meningococcus  meningitis 
C cerebrospinal  fever),  two  others  due  to  the  streptococcus  and  two  to 
the  pneumococcns.  All  were  in  children  under  3  months  of  age.  Before 
dcscribinf^  the  cases  we  have  observed,  we  will  review  briefly  the  inci- 
dence of  menii;gitis  in  int'ants  under  3  months  of  age. 

Meningococcus. — ^While  it  seems  likely  that  all  instances  of  meningo- 
coccus meningitb  in  early  infan^  have  not  been  r^rted,  we  have 
been  able  to  find  only  twelve  cases  *  in  the  literature  of  the  past  five 
years.  Even  asstmuqg  die  existence  of  an  equal  number  of  similar 
unreported  cases,  the  rarity  of  infection  in  early  life  as  compared 
with  the  inridenoe  later  is  a{^rent.  In  thirty-five  consecutive  cases 
of  menino-ococcus  meningitis  admitted  to  the  St.  Louis  Children's 
Hospital  m  children  under  2  years,  four  were  under  3  months  of  age. 
This  is  a  relatively  high  proportion  and,  we  believe,  the  occurrence  of 
the  intection  in  early  infancy  is,  in  general,  mucli  more  infrequent  than 

♦Received  for  publication.  Sept.  5,  1922. 

*  From  the  Departments  of  Pediatrics  and  Patholocy,  Washiagtoa  Uni- 
venity  School  of  Medicine,  and  the  St.  Louis  Oiildroi's  Hospital. 

1.  Koplik,  H.:  (4  cases).  Arch.  Ptdiat.  H:481  (July)  1916;  White,  T.  W.: 
(1  case).  Arch.  Pediat.  14:372  (May)  1917;  Acuna,  M.,  and  Casaubon.  A.: 
(3  cases).  Arch,  de  med.  d.  enf.  11:169  (April)  1918;  Ugon.  A.:  (1  case). 
Arch.  I^t.  Am.  de  Pediat.  (Nov.  and  Dec.)  1918;  ntistr.  in  Arch,  dc  med. 
d.  enf.  22:557  (Oct.)  1919;  Ca«tro.  IL:  (i  cue).  Arch.  Lat.  Am.  de  Pediat. 
(March  and  April)  1920;  abstr.  in  Arch,  de  tuU.  d.  enf.  it:S5S  (Sept.)  1920; 
Gutierrez,  A.  C:  (1  case),  Arch.  Espanoles  de  Pediat.  4:385  (July)  192D; 
Steiy.  A.,  and  Caussadc,  L.:  (1  case),  Paris         11:129  (Feb.  12)  1921. 
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indicated  by  these  figures.  It  seems  more  reasonable  to  attribute  the 
low  incidence  in  very  young  infants  to  their  isolation  rather  than  any 
immunity  to  this  infection. 

The  firM:  case,  tlie  youngest  observed,  was  a  ftilmitiating  infection 
in  an  infant,  17  days  old,  accompanied  by  an  extensive  petediial  rash. 
The  organism  isobted  was  identified  as  a  parameninsooooctts  by  agglu* 
tinatton  tests.  Tliis  variety  of  tbe  meningococcus  appear>  ti)  be  the 
more  common  one  in  St.  Louis  since  of  seven  strains  isolated  and 
identifietl  from  this  and  other  case-^  of  cerebrospinal  fever,  only  one 
was  the  regular  or  normal  meningocorcMs,  the  rest  heintj-  i)aramcnin|^o- 
coccus.  The  second  case  was  in  an  luiani,  10  weeks  of  age,  seen  rather 
late  in  tlie  disease  whidi  was  uninAuenced  by  serum  treatment.  The 
other  two  cases  were  in  infants,  2  months  old,  who  tecovered,  although 
one  developed  a  hydrocephalus.  It  is  of  interest  that  these  four  cases 
furnish  examples  of  all  the  usual  clinical  forms  of  cerebrosixnal  fever 
'in  infancy:  (1)  the  fulminant,  rapidly  fatal  type,  with  extensive 
petechial  rash:  (2)  tbe  rather  severe  form  wbicli  is  not  treate<l  until 
tlif  sftond  week  and  whicli  i>  little  afTectc-d  by  s])ccilk-  tliernpy  :  (3)  the 
infant  also  treated  somewhat  laie  who  recovers  wiili  a  chronic  Iwisilar 
meningitis  and  hydrocephalus,  and  (4)  apparently  complete  recover)" 
under  serum  treatment  with  no  hydrocqihalas  or  odier  apparent  residue 
of  the  infection. 

Racittus  tuberculosis, — ^Tul>ercul<)us  mein'ngitis,  frequently  an  inci- 
dent in  a  general  miliary  tuberculosis,  is  also  relatively  rare  in  early 
infaiK).  Holt,-  in  a  scries  of  21!^  cases  of  tuberculous  meningitis  in 
rhildrcn  under  ^  yciirs  of  ii^v.  found  only  three  ca»cs  in  infants  less  than 
.i  months  old.  The  low  incidence  in  early  infancy  is  due.  in  jxart,  t<» 
the  lessened  opportunity  for  infection  that  tlie  relative  isolation  of  this 
age  gives.  There  is  probably  another  factor  which  contributes  to  the 
small  number  of  cases  observed.  Tuberculous  meningitis  is  always 
secondary  to  some  focus  of  tnl)erculosls  dsewhere  in  the  body.  .Mthough 
the  markal  susceptibility  of  infants  to  tuberculosis  and  the  relative 
rapidity  with  which  the  infection  mav  spread  are  recognised,  neverthe- 
less, a  certain  i>criod  of  time  is  required  after  infwtion  for  the  develop- 
ment r)f  the  initial  lesion,  and  for  the  metastasis  to  the  meninges  to 
occur.  It  is  not  siu-prisii^  that  ill  only  occasional  instances  the  develop- 
ment of  the  infecticm  is  sufficiently  rapid  for  meningitis  to  result  in 
early  infanqr.  We  have  seen  no  case  under  3  months  of  age. 

BaciUus  infiuensae. — In  a  series  of  forty^nine  cases  of  meningitis 
caused  by  the  Pfeiffer  bacillus  collected  by  Wollstetn/  three  of  the 

2.  Hoh,  L.  E.:  Observations  on  Three  Huudred  Cases  of  Acute  Menin- 
gitis in  Infuits  and  Young  Children.  Am.  J.  Dis.  Child.  ls2S  (Jan.)  1911. 

^.  W.<IIst( Mil.  M.:  Inflmiizal  Mcitinffitis  and  Its  Experimental  Production, 
Am.  I.  Dis.  Child.  1:42  (Ian.)  1911. 
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patients  were  noted  as  beii^  undo'  3  months  of  age,  although  four 
infnnrs  wliose  age  was  not  given  were  designated  "nurslings,"  and  may 
have  been  very  yoinijj  infants. 

Keccntly  \cal  '  reported  thirty-two  cases  of  which  iwo  were  in 
infants  under  3  months  old,  and  of  twenty-Uiree  cases  reported  by 
Rivers/  out  ddld  was  under  3  roondis.  About  half  of  ail  reported  cases 
occurred  during  the  first  year  of  life.  The  only  case  we  have  observed 
was  in  a  5  months  old  infant  in  vdiidi  the  meningeal  infection  was 
apparently  primary.  The  organism  isolated  was  typical. 

Streptococcus,  Staphylococcus,  and  Pncumococcus. — Purulent  men- 
injritis  from  these  Cdininon  pyog-cntc  cocci  is  apparently  somewhat  more 
frequently  observed  in  early  infancy  than  the  form  due  to  the  utiier 
organismii  mentioned.  Barron  has  collected  fruin  the  literature  fourteen 
cases,  six  due  to  the  strqitococcus  and  staphylococcus,  four  to  the 
streptococcus  alone  and  four  to  the  pneumococcus.  Four  of  these 
infants  had  spina  bifida.  It  is  likely  tibat  a  considerable  percentage  of 
the  others  may  have  been  associated  with  tfie  extension  of  an  infection 
from  t!)e  niidrlle  ear  and  mastoid,  or  with  pneumonia  since  this  is  true 
in  older  infants. 

Of  thirty  cases  (»f  j)Ui"ulcnt  meningitis  from  pyogenic  cocci  oli^erved 
in  the  Si.  Louis  Children's  Hospital,  half  the  patients  were  under  2 
years  of  age  and  four  were  under  3  months  dd.  In  two  of  these 
young  infants  the  meningitis  was  caused  by  a  streptococcus  and  in  two 
by  a  pneumococcus.  The  streptococcus  infection  in  one  infant  (22  days 
old)  was  associated  with  a  spina  bifida  and  in  the  other  (2  months  old) 
with  a  brain  abscess.  One  of  the  cases  of  pneumococcus  meningitis 
was  of  tlic  group  usually  called  "j)riniary"  and  was  immediately  pre- 
ceded by  an  acute  follicular  tonsillitis  and  rhinopharynji^itis,  while  the 
other  accompanied  an  empyema.  Botli  infants  were  2  munths  uf  age. 
The  association  of  purulent  meningitis  with  middle  ear  and  mastoid 
infection,  due  to  these  pyogenic  coed,  is  not  uncommonly  noted  in 
childhood  but  we  have  not  observed  a  case  of  this  type  in  early  infancy. 

Colon  Bacilli  and  Allied  hitestiual  Bacteria. — ^It  is  this  group  of 
organisms  that  is  of  particular  interest  with  relation  to  meningitis  since 
such  infection  is  apparently  peculiar  to  very  young  infants.  Eighteen 
cases  were  collected  by  Barron  "  of  which  fifteen  were  in  infant"  nnder 
3  months  of  atje  and  of  the  other  three  one  child  was  4  months  old  and 
two  were  5  nionihs  old.  The  organisms  isolated  were  B.  colt  in  fourteen 
cases;  B.  lactis  acrogenes,  B.  mucosus  capsulatus,  B.  pyocyaneus  and 

4.  Xca!,  J.  B.:  Influenzal  Menintritis.  Arch.  Pediat.  88:1  f  Jan^  1921. 

5.  lUveri,  T.  M.:  Inflocnzal  Meningitis,  Am.  J.  Dis.  Child.  24:102  (Aug.) 
1922. 

6.  Barron.  ^^. :  ^feiiintrhls  in  the  Newbom  sad  in  Early  Infancy.  An.  J. 
M.  Sc.  1M:358  (Sept.)  19ia 
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B.  typhosus,  each  in  one  instance.  Since  this  rqwrt  Greenthal'  has 
observed  a  case  of  meningitis  in  an  infant  one  month  old  which  was 
due  to  B.  acidi  lactici.  Smith  and  Aherd  *  have  isolated  Fi.  cnti  rUidts 
(Gaertner)  from  the  meningeal  exudate  of  a  5  weeks  old  infant,  and 
Sherman "  has  reported  a  newly-bom  infant  with  B.  (u  i  Ji  iuitui  menin- 
gitis. It  is  rather  striking  that  menif^cal  infecdon  by  organisms  of  this 
group  is  so  sharply  limited  to  early  infancy  since  apparendy  similar 
cases  are  seen  rardy,  if  at  all,  in  late  infancy  and  childhood. 

We  have  observed  two  instances  of  infection  in  youi^  infants  with 
organisms  of  this  type.  Tlie  first  ca«!e  was  in  an  infant  10  weeks  old 
with  meningitis  due  to  a  colon  ]i!:e  bacillus  which  was  agglutinated  by 
the  patient's  serum.  Tntravetuncular  injections  of  the  patient's  serum 
were  without  apparent  influence  on  the  course  of  the  infection.  The 
second  case  was  in  an  infant  4  weeks  old  with  hereditary  syphilis  who 
developed  a  purulent  meningitis  caused  by  an  encapsulated  badllns  not 
corresponding  to  ai^  previously  described  micro-organism. 

REi'OKT    OF  CAStS 

Case  1. — llistor\. — N'.  W..  a  while  male  infant.  10  weeks  of  ase,  was 
admitted  to  the  St.  Louis  Children's  H(«pital.  lune  16.  19^1.  with  the  com- 
plaint <  nf  nialnutritii:>n,  irritaliility  and  constipation.  The  parents  were  ill 
good  healtlj  and  had  no  ulhcr  children.  The  baby  had  l>ecn  delivered  by  a 
midwife  and  was  said  to  have  weiehed  9  pounds  at  birth  which  was  spoa- 
taneous  and  at  term.  It  had  never  been  mirsed  but  had  been  fed  at  two  hour 
intervals  on  a  dried  milk  preparation.  Frequent  enemas  bad  been  given  on 
account  of  a  persistent  constipation.  Vomiddg  had  followed  many  of  die 
feedings  and  had  been  present  since  birth. 

Examination. — On  admission,  the  examination  showed  a  moderately  atrophic 
infant  weighing  3^00  gin.  with  a  temperature  of  37  C  not  acutely  ill.  The 
head  appeared  to  be  somewhat  lar^^e:  there  wa$  some  fulness  of  the  anterior 
fontanel,  and  die  sntnres  were  sli^luly  separated.  In  addition,  the  neck  was 
moderately  retracted  and  .stiff.  On  Ifondinir  the  neck  forward  there  was  a 
slifcht  flexion  of  the  thighs,  but  Kemig's  sign  was  absent  Aside  from  some 
inereased  nritability  oa  beingr  handled,  the  physical  exaffltnation  was  other- 
wise neKativc.  The  leukocytes  numbered  28,800.  On  lumbar  punctiir<  15 
of  a  greenish  yellow  turbid  fluid  was  removed  which  showed  15,000  cells 
per  c.e.  widi  87  per  cent  polymorphomiclears.  Gram-negative  rods  in  fair 
numl  ifs  were  present  in  smears  and  grew  in  pure  culture  from  this  as  well 
as  all  successive  puncture  fluids.  Their  cultural  characteristics  will  be  dis- 
cussed later. 

Course. — Durinp  the  followinj?  six  days,  the  patient's  condition  remained 
practically  unchanged,  although  frequently  there  was  moderate  vomiting  after 
feeding,  and  gradual  loss  of  weight  The  fontanel  became  more  tense  bat 
from  a  '^ernnr!  lumbar  puncture  no  fluid  was  obtained.  Since  it  had  been 
found  that  the  organism  isolated  from  the  lirst  puncture  fluid  was  agglutinated 
by  the  patient* s  serum  in  dilutions  of  1 : 8(K  10  cc.  of  the  pattellas  serum  was 


7.  Grctntlial.  R.  M. :  Case  of  Meningitis  Due  to  the  Bacillus  Acidi  Lactici, 
Am.  J.  Dis.  Child.  21:2(»  i  H  .  b  )  1921. 

8.  Smith.  J.,  and  .Mn  rd.  M.  D. :  Gaertner  Meningitis  Complicating 
Gaertner  Enteritis.  Lancet  2:705  (Oct.  1)  1921. 

9.  Sherman.  De  W.  H.:  A  Peculiar  Case  of  PUmlcnt  Meningitis  in  the 
Newborn.  Tr.  Am.  Pediat  Soc  S4:192.  1922. 
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injected  into  the  ventricle.  No  effect  from  this  injection  was  observed.  Two 
days  later  the  infant  had  a  convtihton  which  lasted  less  than  a  minute,  and 
another  ventricular  puiicturc  waa  done  with  the  ititruductiuti  ui  10  c.c.  more 
ot  the  patient's  own  scram.  This  was  followed  by  slight  invroivenient.  but 
the  child  had  several  more  convtilsions  and  died  the  next  day — ^nine  days  after 
admission.  Daring  observation  in  the  hospital  the  temperature  varied  between 
36  and  38  C.  I  he  urine  WM  ncffftthre.  The  Pirqoct  and  the  Wassermann 
reactions  were  negative. 

iMVHojir.— Pnmlent  meningitis  due  to  a  paracolon  bacillus ;  internal  hydro- 
cephalus (secondary)  and  athrepsia. 

Necropsy  Report. — complete  necropsy  was  performed  which  confirmed 
the  foregoing  diagnoses.  The  body  was  much  emaciated  and  weighed  2,800  gm. 
A  ratlier  thick  fihrinopurulent  exudate  covered  the  brain.  The  ventricles  were 
moderately  dilated  and  contnitu-d  pus.  Sections  showed  the  exudate  to  be 
comfMised  of  much  fthrin,  ntany  iiolymorphonuclear  and  both  large  and  small 
mononuclear  leiiV  >  .(  s.  There  was  a  well  marked  perivascular  infiltration 
also.  Through  the  lungs  were  scattered  small  areas  of  a  dark  red  color  which, 
on  microseopie  cxamhiation  proved  to  be  patchet  of  atdeetasis  and  early 
pneumonia.  The  iiitt-^itines  were  free  from  anatomical  abnormalities.  Otlier 
details  of  the  necrc^y  protocol  will  be  omitted  since  nothing  of  special  interest 
was  revealed. 

Anatomic  Diagnosis:  fil>rinopurulent  meninRitis  and  ependymitis;  internal 
hydrocepbaltts ;  lobular  atelectasis;  commencing  bronchopnetunonia ;  emaciatioa 

BACnauntoor^The  cerebrosptiia!  fluid  removed  from  the  spnal  puncture 
and  from  the  two  ventricular  punctures  during  life  and  that  found  in  the 
ventricles  at  necroi^y  was  purulent,  of  a  greenish  yellow  color  and  had  a 
£ihit  odor  of  putrefaction.  Microscopic  examinatiwi  showed  many  pus  cells 
and  gram-negative  rods  resembling  colon  bacilli.  They  were  extracellular^ 
Cultures  from  the  puncture  fluids  and  those  made  postmortem  showed  an 
abundant  pure  growth  of  the  same  organism. 

Serum  from  the  patient  taken  five  days  before  death  gave  complete  agglu- 
tination of  the  organism  in  dilutions  of  1:20,  1:40  and  1:80.  Init  did  not 
agglutinate  13.  typhosus^  B.  paratyphosvs  A,  B.  coli'CommutUor  in  dilutions  of 
1:2Ql  The  oi^ganism  iiolaled  from  tiie  patient  was  not  agi^utuutted  bjr  pooled 
normal  human  serum. 

The  organism  was  motile,  metliyl  red  teat  positive,  and  \'ogcs-Proskaucr 
test  negative.  Indol  was  produced.  Gelatin  was  not  liquefied.  Milk  became 
slightly  acid  and  was  cnap:ulatcd  on  the  .second  or  third  day.  Acid  and  gas 
were  formed  from  dextrose,  saccharose,  mannite,  xylose,  maltose,  arabinose, 
glycerol,  galactose,  adonite.  levulose  and  lorlMtol.  Acid  and  gas  prodnction 
from  .salicin  and  rhamno^c  was  delayed.  Acid  production  from  lactose  was 
delayed  and  no  gas  was  produced.  Rathnose,  dextrin,  inulin,  starch,  dulcitol, 
amjrgdalin,  inositol,  and  erythrttol  were  nnaffected. 

The  medium  used  was  1  per  cent,  peptone,  04  per  cent.  diVasic  sodium 
phosphate,  and  Bronfenbrenner's  indicator,  with  Durham  fermentation  tubes. 
Hiss'  serum  water  was  also  osed.  Sugars  were  used  in  1  per  cent,  strength. 
The  media  with  most  sugars  was  filtt  rt-d  through  a  diatomaoeous  filter  and 
was  not  heated.   Cultures  were  incubated  ten  days. 

Oiltures  from  the  heart's  blood  were  sterile. 

Case  2. — !fi.<lin-y. — Baby  A.,  colored,  female,  was  first  seen  Sept.  2f\  1021. 
at  the  age  of  10  days  when  brought  to  the  Washington  University  Dispensar^- 
with  die  complaint  of  a  rash  on  tiie  hands  and  leet  whidi  had  appeared  four 
days  previously.  The  mother  had  had  two  miscarriages  and  her  blood,  taken 
two  weeks  before  the  birth  of  the  patient,  showed  a  strongly  positive  Was- 
sermann reaction.  It  was  stated  that  the  birth^weight  was  S  pounds  and  that 
the  infant  had  been  fed  at  the  breast  every  two  hours  and  appealed  to  be 
well  with  the  exception  of  the  skin  trouble. 
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BxamkmHon.— On  escamnmtioii,  the  patfent  wis  a  poorly  nottrithed  iafiat 

with  enlarged  epitriK'hlcar';  and  a  large  'ivcr  and  q»lceil.  Both  feet  and  botfl 
hands  were  covered  by  large  bullous  le»tons. 

Course.— DaUy  intmctiMS  of  mercury  were  prescribed  and  lireist  feedrngt 

at  three  hour  intervals.  Duriiikr  the  fi>lIouiii£r  two  weeks  the  bahy  was  seen 
several  times  and  the  skin  lesions  were  regressing,  although  the  nutrition 
remained  mitatisfactory.  Oct.  13.  1921.  when  4  weeks  old.  the  infant  was 
brouRht  to  the  clinic  with  the  history  that  convtilsions  had  hesru"  the  pre- 
vious day  and  recurred  at  intervals  since.  The  temperature  was  35.8  C.  and 
the  baby  was  having  ratfier  freQuent  general  convulsions.  The  sclcrae  were 
r'.r'viderahly  jaumiiced.  a  symptom  which  had  not  been  noted  previously.  Lum- 
bar puncture  showed  a  yellow  turbid  fluid  under  increased  pressure  containing 
1,500  cells,  most  of  whkh  were  potymorphomidears.  The  supernatant  fluid 
after  centrifugation  was  grolden  yellow  and  gave  a  strong  test  for  hile.  The 
Wassermann  reaction  was  strongly  positive  on  0.4  c.c.  In  stained  smears 
from  the  sediment  rather  numerous  gram-negative  rods  were  seen  within  the 
cells.  The  convulsions  continued  and  the  baby  died  several  hours  later.  No 
necropsy  was  obtained. 

i^iojriiojis^Hereditary  syphilis ;  acute  purulent  meningitis ;  jaundice. 

Bacteriology. — A  gram-negative  bacillus  with  morphology  similar  to  B.  coli 
was  present  in  stained  films  from  the  purulent  cerebrospinal  fluid  and  was 
recovered  in  pure  culture.    Many  of  the  bacilli  were  intracellular. 

The  organism  has  been  studied  thoroughly  by  one  of  us  (H.  H.  B.),  but 
only  a  summary  of  the  more  important  characteristics  will  be  given.  In 
morphology  it  closely  resembles  B.  coli  and  shows  similar  variations  in  size, 
althouigh  most  of  the  individuals  are  fairly  unifomv  It  is  readily  stained  by 
all  the  usual  dyes,  and  is  decolorized  by  Gram's  method.  Spores  are  not 
produced.  The  growtli  is  aerohic  and  facultali.;  ^iiaerol>ic,  and  abuntiant  on 
all  media.  Gelatin  and  Loeffler's  blood  serum  arc  rapidly  UqucHed,  and 
litmus  milk  is  quickly  peptoniaed  widi  little  eliaiige  in  reaction.  Growth 
occurs  at  ro<mt  temperature  almost  as  well  as  at  37  C  The  organism  is 
nonmotile. 

On  all  solid  mediums  the  growth  is  very  tenaeious  and  elastic.  It  is  drawn 

out  hy  the  needle  and  when  broken  snaps  back  like  an  clastic  band.  In  brotli. 
a  mucoid,  llocculcnt  sedinieiU  forms  with  diffuse  clouding  of  the  mediimi. 
This  string>-  substance  is  precipitated  by  dilute  actd  and  is  probably  muein« 
although  its  further  identification  was  not  attempted. 

Indol  is  produced  in  very  small  amount  as  shown  by  the  vanillin  test,  but 
the  cholera  red  and  paradimethytamidobensol  tests  are  negative. 

No  fermentation  with  gas  production  occurs  in  any  of  the  sugars  mentioned 
in  the  description  of  the  organism  irom  Case  1.  With  some  of  these  sugars 
small  amounts  of  acid  were  produced  which  changed  the  from  7.5  to  from 
7.0  to  6.6.  but  the  acidity  never  went  below  this  latter  point.  Quantitative  tests 
showed  a  disapt>carance  ut  a  very  small  amount  ot  the  sugar  after  ten  days' 
incubation.  Stich  reactions,  however,  are  not  at  all  comparaUe  to  die  usual 
carbohydrate  fermentation  by  members  of  the  colon  irrotjp 

Rabbit  and  guinea-pig  inoculations  were  witlioul  ctlect,  but  inlraperiitnieal 
inoculation  with  a  mouse  caused  death  in  twelve  hours.  The  peritoneal  exudate 
was  mucoid  with  numerous  organisms  which  showed  a  small  capsule  by  Hiss' 
method. 

The  organism  desc-ribcU  is  distingui.vhed  from  the  encapsulated 
colon-aerogene.s  group,  inucosus  capsulatus  ami  hemorrhagic  septicemia 
group  by  being  very  proteol)^^  and  by  other  characteristics.  The 
most  conspicuous  peculiarities,  in  addition  to  its  great  proteolytic 
action^  are  its  inability  to  attack  sugars  energetically  widi  marked  add 
production  and  the  dastic  character  of  its  growtfi.   In  view  of  the 
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latter  peculiarity  we  prujwse  the  name  Bactcnum  clasticum  to  dis- 
tiqipii^  it  from  tfie  otber  species  of  encapsulated  organisms  already 
described. 

DISCUSSION 

The  occnrrence  of  oieningitis  in  early  infancy  apparently  dqiends 
on  several  factors.  The  four  cases  of  menii^tis  dae  to  the  meningo- 

corcus  present  no  essential  difFercnces  from  instance?  observed  later 
in  chiltlhiKKl  and  it  seems  likely  that  the  low  incidence  in  the  early 
months  (if  lite  is  due  almost  entirely  to  the  relative  isolation  of  the 
very  young,  i'uruieni  nierungilis  caused  by  such  pyogenic  organisms 
as  streptococci  and  pneumococd,  as  Olustrated  by  the  instances  we  have 
observed  and  others  in  the  literature,  also  differs  little  in  its  pafho' 
genesis,  whether  occurring  in  early  infancy  or  later  with  one  exception. 
Infants  with  spina  bifida  in  which  the  coverin|f  of  the  sac  is  thin,  may 
be  infected  as  a  result  of  trauma  to  the  tumor  and  the  direct  extension 
of  an  infection  of  the  skin.  In  this  condition  the  dura  is  cleft,  as  well 
as  the  vertebral  laminae,  and  does  not  cover  the  siic,  the  arachnoid 
being  immediately  Ijeneath  the  skin.  Otherwise,  such  purulent  menin- 
gitis both  in  early  infancy  and  later  is  secondary  to  other  pyogenic 
inflammations  eidier  by  direct  extension,  or  from  otitis  media,  or  brain 
ahscess,  or  transmission  by  the  blood  from  a  pneumonia  or  other 
more  or  less  distant  suppuration.  Any  decrease  in  the  incidence  of 
sttch  purulent  meningitis  in  early  infancy  may  be  attributed  merely  to 
the  fact  that  severe  suppurative  and  inflammatory  lesions  are  more 
common  later  than  in  the  earliest  months  of  life.  In  contrast  to  the 
types  of  organisms  already  mentioned,  however,  are  those  cases  of 
meningitis  in  young  infants  caused  by  the  group  of  colon  badUi  and 
other  gram-negative  baciQi  of  the  intestinal  tract.  These  infections 
form  a  distinct  group  peculiar  to  the  newly-born  and  infants  in  the 
early  months  of  life  and  do  not  occur  in  older  children.  We  have 
oh-erved  two  cases  of  this  variety.  The  clinical  symptoms  of  the 
different  varieties  of  meningitis  seen  in  early  infancy  have  shown 
nothing  especially  characteristic  or  strikingly  different  from  similar 
infections  in  later  infancy  and  childhood. 

The  cases  of  meningitis  due  to  intestinal  bacteria  have  especially 
interested  us  from  the  standpoint  of  die  organisms  involved  and  the 
origin  of  tfie  infection.  Most  of  the  organisms  mentioned  in  connection 
with  these  cases  and  designated  B.  coli  have  not  been  described  in 
suf?icient  detail  to  determine  definitely  their  identity.  Tt  may  he  possible 
that  certain  nieniliers  of  the  colon  group  are  pariicul.irly  a->ncialed 
with  meningitis  in  infancy  but  this  can  only  be  determined  by  a  com- 
parison of  detailed  descriptions  of  the  cultures  isolated.  Because  of  the 
multiplicity  of  types  and  the  differences  in  classification  of  this  group, 
considerable  detail  in  description  of  strains  isolated  from  such  cases 
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would  be  of  value.  On  the  other  hand,  it  is  evideot,  even  from  the 
relatively  meager  reports,  that  the  meningeal  infecdoa  may  be  caused 
by  any  one  of  several  more  or  less  distinct  varietiea  of  bacteria  found 

commonly  in  the  intestinal  tract  and  not  ordinarily  considered  capable 
of  a  virulent  invasion  of  the  body.  In  the  instances  we  have  observed, 
the  organism  isolated  from  the  first  ca»c  obviously  belongs  to  the  large 
number  of  bacteria  intermediate  between  die  typhoid  and  colon  groups, 
but  differs  in  minor  details  from  other  species  previously  described. 
The  organism  in  the  second  case  is  stritioi^y  peculur  and  bdongs  to  a 
capsulaled  group  of  bacteria.  It  differs,  however,  from  the  mucosns 
capsulatus  group  and  from  the  hemorrhagic  septicemia  group  by  being 
vcr\'  proteolytic  and  in  other  respects.  It  is  apparently  a  distinctly  new 
ty{>e  of  organism  and  we  projxise  to  designate  it  Bacterium  eUutkum 
from  the  elastic  character  of  the  growth  in  culture. 

The  origin  of  the  meningeal  infection  in  these  cases  is  somewhat 
obscure  slnoe^  in  practically  all  die  instances  observed,  no  other  focus 
of  infection  has  been  present.  These  cases  axe  termed,  therefore, 
"primary"  meningitis.  On  account  of  the  type  of  bacteria  involved 
it  is,  perhaps,  a  natural  assumption  that  the  organisms  were  derived 
from  the  intestinal  tract  and  reached  the  menin^s  through  the  blood. 
Direct  evidence  in  prcKif  of  such  an  explanation  difficult  to  obtain, 
but  it  is  of  interest  to  see  how  certain  known  phenomena  give  indirect 
evidence  to  support  this  hypothesis.  Three  factors  are  apparently 
involved  in  the  production  of  purulent  meningitis  by  intestinal  bacteria. 
These  are:  (1)  the  greater  permeability  of  the  intestinal  mucosa  in 
early  infancy ;  (2)  the  decreased  redstanoe  of  young  infants  to  bacterial 
infection  associated  with  defective  antibody  formation,  and  (3)  die 
influence  of  digestive  disturbances  and  malnutrition  on  the  above  men- 
tioned factors. 

The  permeability  of  the  adult  intestinal  mucosa  for  bacteria  of  the 
colon  group  is  well  known  from  the  ease  with  which  they  may  be 
demonstrated  in  the  mesenteric  lymph  nodes  and  even  in  the  liver. 
These  organisms,  however,  appear  to  be  destroyed  by  the  body  without 
the  production  of  any  evidence  of  infectiott.  The  fact  that  die  serum 
of  most  persons  contains  agglutinins  for  colon  bacilli — the  so-called 
"normal"  agghttinins— is  usually  attributed  to  this  more  or  less  con- 
stant passage  of  these  bacteria  into  the  body,  while  die  inftequcncf 
of  infections  is  ascribed  to  the  presence  of  acquired  immune  substances 
of  which  the  "normal"  agglutinin  is  an  example.  It  has  been  shown 
by  von  Behring  "  that  the  intestinal  mucosa  of  young  animals  is  more 
permeable  to  bacteria  and  to  foreign  proteins  tlian  that  of  older  animals. 

10.  \'on  Bchring,  E.:  Ehlftthruns  in  die  Lehre  von  der  Bcikiiiil»fiiiiiff  der 
Infcktiooskrankheitcn,  Berlin,  Hirschwald,  1912,  ]».  371. 
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Similariy,  Lawatschek  has  danonstnted  that  in  yoting  infants  furei^ 
protein  may  pass  through  the  mucosn  of  the  intestine  unchanged  and 
imy  be  recngnized  in  the  urine  by  tlie  precii)itin  test.  It  seems,  there- 
fore, a  justitiabie  assuaiptinn  that  in  early  infancy  the  permeability  of 
the  intestinal  mucosa  for  colon  bucilli  and  allied  organisms  is  increased. 

There  are  a  number  of  observations  regarding  the  lade  of  production 
of  antibodies  by  young  animals  and  by  infants.  One  instance  is  tbe 
absence  ol  oomplement-fixing  substances  in  tuberculosis  of  infants  in 
the  6rst  year  of  life although  such  substances  appear  in  a  ooft* 
siderable  proportion  of  older  children  with  the  infection.  Isohemag- 
glutinins,  also,  are  usually  absent  in  the  serum  of  the  newly-born  infant. 
Although  it  has  been  .siiown  experimentally  that  newlv-W'rn  animals 
may  inlierit  recognizable  amounts  of  certain  niununc  substances,  such 
as  hemolysins  and  ogj^titinins  by  their  transmission  through  the 
placenta*  this  occuis  only  when  the  modwr's  serum  contains  a  fairly 
high  Gonoentiatbn  of  these  antibodies.  The  concentration  of  normal 
agglutinins  for  die  colon  group,  however*  is  xdadvdy  low,  and  the 
serum  of  new-horn  animals  contains  none  of  these  normal  agglutinins. 
Since  these  substances  can  readily  he  denidnst rated  later  in  lite,  they 
are  assumed  to  he  an  evidence  of  an  ininumity  actiuired  hy  tlie  absorp- 
tion of  bacteria  irom  the  intestinal  tract.  Their  absence  in  the  early 
months  of  life,  therefore,  may  be  associated  with  a  lowered  power  of 
reastance  to  tnfecdon  by  members  of  this  group; 

The  relation  of  malnutrition  and  digestive  disturbances  in  infants  to 
infection  is  little  tmderstood  but  it  is  generally  recognized  that  infants 
who  are  poorly  nourished  are  definitely  more  susceptible  to  infections. 
The  greater  the  degree  of  athrepsia.  the  lower  the  rcsi-stance  appears 
to  he.  Tn  both  cases  observed  by  us-  the  nutrition  was  poor,  one  infant 
being  moderately  atlireptic,  from  improper  feeding,  and  the  other 
suffering  from  hereditary  syphilis,  a  disease  which  is  not  infrequently 
associated  with  malnutrition  and  greater  susceptibility  to  other  acute 
infections.  It  seems  likdy  that  the  poor  nutrition  in  these  cases  may 
have  been  one  of  the  factors  that  was  concerned  in  the.  production  of 
these  meningeal  infections. 

SUMMABY 

The  incidence  of  acute  meningitis  in  infants  under  3  months  of 
age  is  briefly  reviewed  with  mention  of  four  cases  due  to  meningococcus, 
two  to  streptococcus  and  two  caused  by  pneumixoccus  observed  in 
early  infancy.  Two  cases  are  described  in  which  the  organisms  involved 

11.  Lawstseliek.  R. :  Die  enterale  Resorption  von  gcnuinem  Eiwciss  ber 
NeugcboriK'nen  und  darmkranken  Sanglingcn  md  ihre  Ververtbarkeit  als 
Funktionspriifungsmethode.  Prag.  med.  Wdmschr.  tt:185  (April  16)  1914. 

12.  Cocke.  I  v.:  Complement  Flxmtton  for  Tnbercalosis  m  ChiMrea,  Am. 
J.  Dis.  Child.  21:78  (Jan.)  1921. 
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were  gram-negative  Ixicilli  of  the  type  commonly  found  in  the  intestinal 
tract.  (.)nc  nf  these  belonged  to  tlie  group  of  paracolon  bacilli,  but  did 
not  correspond  exactly  in  fernientatioa  reaction  to  other  described 
Strains,  whSe  in  the  second  case  the  arfsaxism  isolated  was  an  encap- 
sulated proteolytic  nonfennentii^  bacillus  apparently  not  hitherto 
observed.  On  acoouitt  of  the  tough  dastic  growtii  on  culture  mediums, 
we  have  suggested  the  name  Bacterium  elasticum  for  this  organism. 

The  fact  that  meningeal  infection  with  colon  bacilli  and  allied 
organisms  is  usually  unaccompanied  by  recognizable  infection  else- 
where in  the  body  suggests  that  these  bacteria  gain  entrance  through 
the  intestine.  The  possible  relation  of  various  factors  in  explaining 
why  such  infections  are  confined  to  early  infancy  is  discussed,  and 
reasiHis  given  for  the  belief  that  the  increased  permeabUiQr  of  the 
intestinal  mucosa  to  bacteria,  the  absence  of  inherited  immunity  to  the 
colon  group,  the  imperfect  power  of  antibody  formation  in  young 
infants,  and  the  general  lowered  resistance  accompanyii^  malnutrition 
predispose  to  infection  by  organisms  of  this  type. 
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A  STUDY   OF  THE  SHADOWS   IN  THE  THORAX 
OF   THE  isEVVLY-BURN* 

L.  H.  DiBUYS.  MJ>.,  Am  ERNEST  C  SAMUEU  MJO. 

MIW  OUIANS 

This  study  was  undertaken  with  the  hope  of  devising  some  method 
by  whidi  the  abnonnal  shadows  in  the  thorax  of  the  newly^born  could 
be  differentiated  from  the  normal  ones.  At  the  onset  we  appreciated 
that  we  had  undertaken  a  problem  of  greater  magnitude  than  we  had 
expected.  The  deeper  we  went  into  the  subject  the  greater  was  the 
variance  in  the  shadows  tliat  we  foimd  could  exist  witliout  causing  any 
cHnical  symptoms.  It  was  soon  fully  apjireciated  by  us  that  it  would 
require  litt  study  of  a  large  series  of  cases  before  any  attempt  could 
be  made  to  declare  the  normal  to  be  such,  and  further  we  became  more 
forcibly  convinced  that  the  noimal  shadows  would  first  have  to  be 
determined  before  the  abnormal  could  be  recognized. 

In  presenting  the  observations  of  the  study  we  do  so  in  the  form  of 
a  preliminary  report. 

Our  study  is  based  on  observations  made  iti  a  scrios  of  fifty-two 
newly  boms.  It  included  careful  physical  exaiiiinauons  and  accurate 
measurements  o£^  the  cases  examined,  which  cases  were  consecutive 
in  the  Newly>Bom  Service  at  the  Touro  Infirmary,  and  were  not 
selected.  Every  baby  was  roentgenographed  within  tht  first  forty-eig)it 
hours  after  birth  with  one  exception,  a  premature,  whose  observations 
were  made  when  he  had  reached  3  pounds,  14i  o  ounces.  In  none  of 
the  cases  in  this  series  was  there  a  heart  murmur,  and  in  none  was 
there  any  clinical  evidence  of  an  enlarj^ed  thymus.  In  rm  iiistaiue  was 
there  the  slightest  indication  uf  iiK(<tvvenience  to  the  jmtient  nor  of 
interference  in  his  normal  progress  following  the  making  of  the 
roen^enogram.  We  have  not  been  able  to  find  in  the  literature  any 
studies  made  on  the  small  child  such  as  we  were  to  make,  and  hence 
had  nodiing  to  start  from.  The  methods  devised  by  the  workers  in  ^e 
adult  investigations  of  the  heart  we  found  could  not  be  employed  in 
our  study.  In  the  adult  the  heart  shadow  is  fixed  and.  the  normal  may 
readily  be  recognized  and  any  deviation  thert  tniiTi  determined.  In  the 
infant,  and  especially  in  the  newly-born,  the  influence  of  development 
and  grow  til,  the  transition  from  intra-uterine  to  extra-uterine  life,  and 
the  rotation  and  change  of  position  of  the  heart  in  the  thorax  with  the 
intimate  relation  of  the  thymus  make  the  problem  a  more  difficult  one. 

•  From  the  Xcwiy-Born  Service  "f  Touro  Infirmary  .ui.!  the  Department  of 
Pediatrics,  School  of  Medicine,  Tulane  University  of  Louisiana. 

•  Received  for  publication  May  25.  1922. 
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The  plan  of  measuring  the  size  of  the  heart»  as  shown  in  roentgeno- 

graphic  studies  in  the  adult,  are  not  of  much  value  in  the  infant. 
Because  of  the  chnngfes  wliiili  occur  in  the  thorax  at  this  time  of  Hfe, 
it  seemed  to  us  that  by  studying  the  size  of  llic  lit  art  >hado\v  in  its 
relation  to  the  size  of  the  thorax  we  could  make  some  headway.  It 
was  soon  shown,  hdwever,  thai  the  heart  shadows  varietl  ><>  that  this 
method  would  not  suftice.  We  fuiind  that  there  were  several  distinct 
types  of  heart  shadows.  It  may  he  possible  to  consider  each  type  of 
heart  shadow  separately  in  a  sufficiently  large  number  of  cases  and 
secure  some  definite  information*  as  well  as  it  would  be  of  interest  to 
attempt  to  ascertain  the  explanation  for  these  different  types. 


Fig.  1.— Scheme  of  Measurement 


In  this  study  we  employed  a  method  of  measurement  in  which  the 
size  of  the  shadow  of  the  heart  was  determined  by  a  "square  within 
which  its  shadow  could  be  included.  A  line,  L.  T.— lower  tran^sverse. 
is  drawn  horizontally  across  the  thorax  at  the  level  (if  the  upper  niardn 
of  the  diaplirns^m.  A  line,  U.  T.  =  uiii>er  transverse,  is  drawn  in  like 
manner  horizontally  across  the  thorax  at  the  level  of  the  upper  border 
of  the  heart.  Two  lines,  R.  and  L.  R.  —  ri|^t  vertical;  extending  verti- 
cally and  at  right  angles  from  L.  T.  to  U.  T.  at  the  n0it  margin  of  the 
heart;  and  L.,  a  similar  line  at  the  left  margin  of  the  heart;  M.  = 
median  line  drawn  to  correspond  to  the  center  of  the  vertebral  column ; 
M.  R.  =  line  from  the  median  line  M.  to  the  right  margin  of  the  shadow 
of  the  heart :  M.  L.  =  line  from  the  median  Une  to  the  left  margin  of 
the  shadow  of  the  heart ;  L.  D.  =  largest  dimensif»n  of  the  heart  a  line 
drawn  from  its  apex  to  its  basej  X  =  distance  from  the  left  border  of 
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the  heart  sliadow  to  the  point  of  mergence  of  the  heart  shadow  and  the 
diaphragm;  Y  =  distance  on  L.  from  L.  T.  to  left  border  of  shadow  of 
the  heart. 

Owing  to  our  inabiUty  to  make  exposures  at  the  normal  working 
distance  of  2  meters,  which  distance  is  used  in  the  achilt.  we  do  not 
attempt  to  offer  the  exact  measurements  of  the  heart  but  only  the 
relative  size  of  the  heart  shadow  in  its  relation  to  the  size  of  the  thorax. 
The  advant.ige  of  the  2  meter  working  distance  is  that  it  eliminates 
the  magnification  of  the  shadow  and  only  the  normal  roentgen  ray  is 
employed. 

In  our  observations  the  technic  of  making  the  roentgenograms  was 
as  follows:  The  baby  was  placed  in  the  recumbent  position;  a  double 
intensifying  screen  carrying  a  duplitized  film  was  used;  the  opening 
in  the  diaphragm  (12  cm.)  of  the  tube  carriage  was  centered  over  the 


Figure  2  Figure  3 


Fig.  2. — Serial  No.  1.  Radiograph  Xo.  J1089.  Baby's  weight,  8  pounds 
\2Vi  ounces.  Globular  heart,  typical.  Heart  position  negative.  Thymus  to  left. 

Fig.  3. — Serial  No.  7.  Radiograph  No.  31842.  Baby's  weight,  7  pounds  10 
ounces.   Adult  heart,  typical.   Heart  to  left.   Thymus  to  right  and  left. 

cardiac  area  at  a  working  distance  of  26  inches,  and  110  milliamperes 
of  current  with  a  backup  of  3^/2  inches  was  used  and  an  exposure  of 
one-tenth  second  made.  This  time  factor  was  regulated  by  an  auto- 
matic timer. 

The  types  of  heart  and  the  incidence  of  each  type,  as  determined 
by  the  shadows,  were  as  follows :  Globular  in  twenty-one  instances ; 
adult  in  seven  instances ;  drop  in  five  instances ;  nutmeg  in  three 
instances ;  square  in  two  instances ;  round  in  one  instance ;  unusual  in 
one  instance;  unclassified  in  ten  instances. 

The  unclassified  heart  shadows  are  so  grouped  because  insufficient 
clearness  of  outline  would  not  permit  of  our  conscientiously  placing 
them  in  any  of  the  groups  mentioned. 

The  globular  type  showed  variations  both  as  to  size  .md  jxisition. 
The  smallest  was  in  the  smallest  infant  weighing  3  pounds.  4  ounces, 
and  interesting  to  relate  the  position  of  the  heart  was  exactlv  centrally 
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located,  the  M.  L.  and  M.  R.  measurements  being  the  same.  Tlie 
largest  heart  shadow  of  this  type,  however,  was  not  found  in  the  largest 
child  presenting  this  type  of  heart,  there  being  four  infants  larger  than 
he.  The  measurements  of  the  heart  shadow  did  not  show  any  constant 
relation  to  either  the  size  of  the  baby  or  the  size  of  the  thorax.  The 
position  of  the  .shadow  also  was  not  uniform  and  while  it  was  usually 
more  to  the  left  than  to  the  right  (that  is,  the  M.  L.  measurement  was 
greater  than  the  M.  R.  measurement)  in  two  instances  these  two 


Figure  4 


Figure  5 


Fig.  4. — Serial  No.  11.  Radiograph  No.  30457.  Baby's  weight.  8  pounds 
6  ounces.   Drop  heart,  typical,  also  largest.   Heart  negative.   Thymus  to  left. 

Fig.  5. — Serial  No.  15.  Radiograph  No.  30456.  Baby's  weight,  9  pounds 
3  ounces.   Nutmeg  heart,  typical.   Heart,  negative.   Thymus  to  right. 


Figure  6 


Figure  7 


Fig.  6. — Serial  No.  16.  Radiograph  No.  32668.  Baby's  weight,  6  pounds 
13  ounces.    Square  heart,  typical.    Heart,  negative.    Thymus  to  right. 

Fig.  7.— Serial  No.  17.  Radiograph  No.  32669.  Baby's  weight,  6  pounds 
Vi  ounce.    Round  heart,  typical.    Heart  to  left.    Thymus  negative. 

measurements  were  the  same,  and  in  another  instance  the  M.  R.  was 
greater  than  the  M.  L. ;  the  heart  shadow  being  further  over  to  the 
right  of  the  median  line. 

The  "adult"  type  also  varied  in  size  and  i>osition.  The  smallest 
heart  of  this  type  was  found  in  one  of  the  two  smallest  infants  in  this 
group  of  the  same  weight  (5  jxiunds,  4  ounces),  though  it  was  in  the 
one  whose  body  measurements,  height,  weight,  chest,  abdomen  were  the 
larger  of  the  two.    Incidentally  the  thorax  in  this  radiograph  showed 
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evideiKes  suggestive  of  rickets.  The  largest  shadow  of  this  type  was 
in  the  largest  child  of  this  group  of  seven.  All  of  the  shadows  in  this 
group  were  more  to  the  left  than  to  the  right,  though  the  positions  varied 
considerably. 

In  the  "drop"  group,  variations  also  occurred.  The  shadows  in 
this  group  were  more  centrally  located  than  in  any  of  the  other  groups. 
In  two  of  the  five  instances  the  M.  R.  was  greater  than  the  M.  L.  The 
smallest  shadow  in  this  group  was  present  in  the  smallest  infant  of 
this  group,  and  the  largest  shadow  was  seen  in  the  largest  infant. 

In  the  "nutmeg"  group  there  was  apparently  no  relation  between  the 
size  of  the  shadow  and  the  size  of  the  infant,  and  there  was  very  little 
variation  in  the  position  of  the  shadow. 

In  the  two  instances  in  which  the  shadow  was  classified  as  "square" 
the  interesting  feature  was  the  enormous  area  occupied  by  the  shadow. 
In  one  instance  the  shadow  was  quite  centrally  located.  In  both 
instances  the  thymus  was  enlarged  especially  to  the  right. 


Fig.  8.— Serial  No.  18.  Radiograph  Xo.  32088.  Baby's  weight,  9  pounds 
12  ounces.  Unusual  heart.  Heart  shadow  shows  a  heart  markedly  dilated  to 
the  right,  its  upper  border  apparently  touches  the  side  of  the  chest  wall  in 
the  region  of  the  fourth  rib  and  blends  down  where  the  shadow  merges  with 
the  diaphragm  at  the  ninth  rib  in  the  midclavicular  line.  No  way  of  differ- 
entiating thymus  shadow. 

The  instance  of  the  "round"  shadow  was  found  in  an  infant  show- 
ing roentgenographic  evidence  in  the  ribs  suggestive  of  rickets.  ' 

The  "unusual"  heart  shadow  showed  a  heart  apparently  markedly 
dilated  to  the  right,  its  upper  border  seeming  to  touch  the  side  of  the 
chest  wall  in  the  region  of  the  fourth  rib  and  blend  down  where  the 
shadow  merges  with  the  diaphragm  at  the  ninth  rib  in  the  midclavicular 
line. 

In  the  study  of  the  shadow  ascribed  to  the  thymus,  the  following 
was  noted :  In  connection  with  the  globular  hearts  the  thymic  shadow 
was  considered  to  be  not  enlarged  in  nine  instances.  In  twelve  instances 
the  shadow  was  increased  in  size;  in  six,  the  increase  was  greater  to 
the  left  side;  in  five,  to  the  right,  and  in  one  equally  to  the  right  and 
left.  In  the  six  instances  in  which  the  thymic  shadow  was  greater  on 
the  left  side,  in  two  instances  each  the  heart  shadow  was  increased  to 
the  left,  increa.sed  to  the  nght,  and  medially  located.  In  the  five 
instances  in  which  the  thymic  shadow  was  increased  to  the  rifjht,  the 
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heart  shadow  was  greater  to  the  feft  in  three  instances,  rdativdy 
greater  to  the  right  in  one  instance,  and  medially  located  in  one  instance. 

In  its  relation  to  the  "adult"  type  of  heart  the  thymic  diadow  was 
increased  in  six  instances,  and  not  increased  tn  one  instance. 

In  five  instances  in  which  the  heart  shadow  was  greater  to  the  left, 
the  thymic  shadow  was  increased  to  the  left  in  two  instances,  and  to 
both  the  right  and  left  in  tliree  cases.  In  the  two  "adult"  type  hearts, 
centrally  located,  the  Uiyniic  shadow  was  increased  to  the  right  in  one 
instance  and  no  entaigement  was  noticeable  in  the  otfier. 

In  connection  with  the  "drop"  type  of  heart,  in  the  five  instances  in 
which  this  Qrpe  was  recorded,  the  tiiymic  shadow  was  not  increased  in 
one  instance.  In  tlie  four  instances  in  which  tiie  thymic  shadow  was 
increased  in  size,  of  the  two  centrally  located  heart  shadows,  one  was 
increased  to  the  ri^t  and  the  other  to  the  left.  Tn  the  twn  remaining^ 
insiance-s,  the  one  in  which  the  heart  shadow  was  increased  to  the  right 
the  thymic  shadow  was  also  increased  to  the  right;  and  in  the  other 
case  in  which  the  heart  shadow  was  increased  to  the  left,  the  thymic 
shadow  was  also  increased  to  the  left. 

In  ite  relation  to  the  "nutm^*  variety  of  the  heart  the  thymic 
shadow  was  increased  in  one  of  the  three  instances,  the  increase  hcini^ 
greater  to  the  right  in  association  with  a  heart  which  was  relatively 
greater  to  the  right.  The  thymic  shadow  was  negative  in  the  other 
two  in>tances  of  the  "nutmeg"  heart,  in  one  case  of  which  the  heart 
shadow  was  much  to  the  left,  and  in  the  other  the  heart  shadow  was 
relatively  medially  located. 

The  thymic  ^dow  was  enlarge<l  in  both  mstances  of  the  "square" 
heart,  in  both  of  which  it  was  increased  to  the  right.  There  was  no 
enlai^ment  of  the  thymus  in  connection  with  the  "round"  heart  which 
was  centrally  located.  In  the  heart  classified  as  "unusual"  no  tfiymic 
shadow  could  be  differentiated. 

We  appreciate  that  conclusions  cannot  be  drawn  from  the  study  of 
so  few  case->.  hut  we  beiie\e  that  unless  the  way  is  oi)ened  for  such  a 
study  and  a  start  made  information  on  this  subject  will  not  be 
I'orihconiing. 

SUNfM.M«Y 

The  suniniary  of  our  study  may  be  enumerated  as  tuLuws: 

1.  The  heart  shadows  vary  as  to  shape,  size  and  position. 

2.  These  variations  occur  with  no  relation  to  the  size  of  the  infant 

3.  The  heart  shadows  may  be  grouped  in  several  types  according  to 
shape. 

4.  Variations  in  size  and  position  occur  in  each  of  these  types. 

5.  Tliere  is  no  constant  relation  between  tiie  heart  shadow  and  the 
shadow  of  the  thymus. 
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6.  The  shadow  of  die  diyaias  is  not  necessarily  influenced  by  the 
position  of  the  heart. 

7*  Tht  shadow  of  the  thymus  varies  in  its  size  and  position  inde- 
pendent of  the  heart  shadow  and  widi  no  relation  to  the  size  of  the 
infant. 

8.  These  variations  in  the  shadows  of  the  heart  and  the  thymus  can 
exist  without  clinical  manifestations  of  disease. 


GASTRIC  MOTILITY  AFTER  PYLORIC  OBSTRUCTION 

IN  INFANCY* 


BORDEN  S.  VEEDER,  MALVERN  B.  CLOFTON 

R.    WALTER  MILLS 
ST.  LOCIS 

In  a  ward  discussion  of  pyloric  stenosis  and  jtylornspn-^m  in  infancy, 
the  question  was  raised  ns  to  the  resuhs  of  operation  or  noiKipcration 
upon  gastric  function  and  motility  later  on  in  life.  Dcsjiite  the 
voluminous  literature  un  ilic  subjeci  of  pyloric  obstruction  truiii  both 
the  medkal  and  surgical  standpoints,  we  were  unable  to  find  any  data 
relating  to  this  point,  except  the  statement,  wtiidi  ooindded  witfi  our 
own  observation^  that  children  who  recovered  front  pyloric  stenosis — 
cither  with  or  without  operative  intervention — seemed  to  develop 
normnlly  and  to  have  no  ill  effects  from  the  early  disorder  and 
malnutrition. 

In  ordt-r  U>  ()])tain  ^me  delinite  data  we  determined  to  hunt  up 
some  old  medical  and  surgical  cases  wliich  had  been  treated  in  the  past 
at  the  St.  Louis  Children's  Hospital  and  make  studies  of  the  gastro- 
intestinal motility,  and  enlisted  the  services  of  Dr.  Mills  of  the 
department  of  roentgenology  to  carry  out  Che  roentgen-ray  examina- 
tions. The  children  were  given  a  barium  and  milk  meal  in  the  morning 
on  an  empty  stomach  and  the  passage  of  the  meal  was  watched  with  the 
fluoroscope.  From  time  to  time  roentgenc^^ms  were  made  for 
permanent  record. 

It  was  decided  to  study  two  groups  of  cases — the  nonoperatetl  and 
the  operated — for  the  purpose  of  comparison.  After  four  cases  in  each 
group  were  studied  we  found  the  results  were  so  uniform  that  it  did 
not  seem  worth  while  to  enlarge  the  series  and  we  are  presenting  the 
findings  in  die  eight  cases  in  this  paper. 

REI'ORT    OF  CA'^KS 

Case  1  (47716). —History. — B.  S.,  boy.  4  >cars  of  ape.  was  first  seen  July  16. 
1917,  when  2  months  of  ace.  Weight  at  this  time,  4,330  gm.  The  l?aby  bad 
been  breast  fed  every  tlireo  hours  and  when  one  month  of  age  started  to 
vomit  sliortly  after  feedings.    Tlie  vorniting  was  projectile  in  type. 

No  tumor  could  be  felt.  Peristaltic  waves  were  visible.  The  baby  was 
watched  for  icveral  days  and  a  diairnosis  of  pyiorospasm  was  made.  As  the 
nutrition  was  not  bad,  the  baby  was  placed  on  .-itropin  and  lavage  and  kept 
on  the  breast.  There  was  a  slow  but  steady  improvement  and  the  voroiting 
Kradnally  stopped  after  a  period  of  several  months.   The  \»hy  was  under 

*  Received  for  publication,  July  25,  1922. 

*Froin  the  Dqmrtnicnt  of  Pediatrics.  Washington  University  School  of 
Medicine  and  the  St.  Louts  Children's  Hos|»ilaL 
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observation  for  more  than  a  year  at  an  infant  welfare  center,  but  had  not 
been  seen  for  two  years  before  the  time  it  was  brouRht  back  for  examination. 

Gastro-lntestinal  Examination —The  barium  meal  passed  rapidly  and  in  a 
normal  manner  through  the  pylorus.  Thirty-five  minutes  after  the  meal  was 
given  the  clearance  was  active.  A  roentgenogram  taken  at  four  and  three- 
quarters  hours  (Fig.  1)  shows  a  small  amount  left  in  the  stomach,  but  nearly 
all  of  the  meal  in  the  small  intestine,  cecum  and  ascending  colon.  The  conditions 
as  to  gastric  motility  are  considered  as  normal. 

Case  2  {ASZ2\).— History. — C.  B.,  boy,  AVz  years  of  age,  came  under  observa- 
tion in  April,  1917,  when  5  months  of  age.  At  this  time  the  baby  was  badly 
undernourished,  weighing  3,900  gm.  He  had  been  fed  for  two  months  on  the 
breast  and  since  that  time  on  various  milk  modifications  and  proprietary  foods 
m  an  attempt  to  check  the  persistent  vomiting  which  had  been  present  since  the 
second  or  third  week  of  life.    The  baby  had  typical  projectile  vomiting. 


Fig.  1. — Case  1  (no  operation),  four  and  three-quarters  hours  after  meal. 
Small  amount  still  in  stomach. 

No  tumor  mass  could  be  felt.  Peristaltic  waves  were  present.  A  diagnosis 
of  pyloros|>asm  was  made  and  atropin  (Mum  grain)  before  each  feeding  was 
started.  The  vomiting  gradually  became  less  and  the  general  condition  of  the 
patient  improved  slowly  but  steadily.  The  baby  was  kept  under  observation 
and  treatment  for  some  time. 

Gastro-Inlcstinal  Examination. — Under  the  fluoroscope  the  barium  and  malted 
milk  was  observed  to  pass  normally  through  the  stomach.  Figure  2,  taken 
immediately  after  the  meal  had  been  given,  shows  the  barium  already  passing 
through  the  pylorus,  and  Figure  3,  taken  four  and  one  quarter  hours  later, 
shows  the  stomach  empty. 

Case  3  (  6038). — History. — V.  S.,  boy,  8  years  of  age  was  treated  in  the 
hospital  in  November  and  December,  1913.  He  was  brought  to  the  hospital 
when  10  weeks  of  age.  weighing  S'/z  pounds.  He  was  said  to  have  weighed 
7'/3  pounds  at  birth  and  then  gained  about  two  pounds.  Near  the  end  of  the 
first  month  he  started  to  vomit.  The  vomiting  increased  steadily  and  there 
was  a  loss  of  weight.  In  the  hospital  it  was  noted  that  visible  peristalsis, 
accompanied  by  projectile  vomiting,  following  each  feeding. 
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No  tumor  was  palpable.  A  diagnosis  of  pylorospasm  or  pyloric  stenosis 
was  made  and  lavage,  toRether  with  atropin,  l>cfore  each  breast  feeding  was 
started.  There  was  gradual,  slow  and  rather  irregular  improvement,  vomiting 
decreasing  and  increasing  again  in  turn.  After  seven  weeks  of  hospital  treat- 
ment, the  baby  was  cared  for  in  the  Outpatient  Department.  After  six  months 
the  vomiting  stopped  and  by  ten  months  the  baby  had  reached  the  normal 
weight  line. 

Gaslro-Intestinal  Examination.  —  In  this  case  the  conditions  as  to  gastric 
motility  were  likewise  found  normal.  There  was  no  abnormality  in  the  initial 
motility  and  the  pylorus  was  definitely  canali/ed,  actively  and  passively.  If 
anything,  the  motility  must  be  considered  very  active,  as  four  hours  after  the 
meal  was  taken  the  stomach  was  empty  and  the  barium  was  in  the  colon. 

Case  4. — History. — C.  B..  girl.  6Vs  years  of  age,  was  a  sister  of  the  patient 
in  Case  5.  This  baby  was  not  treated  by  us  when  an  infant,  but  was  treated 
for  pyloric  stenosis  at  her  home  and  at  another  hospital.  The  history  was 
typical  of  the  condition.  The  baby  was  attended  by  two  excellent  pediatricians 
and  there  is  no  question  as  to  the  diagnosis.    She  was  not  operated  on,  but 


Fig.  4. — Case  4  (no  oijcration ),  four  and  one  quarter  hours  after  meal. 
Stomach  empty  and  barium  almost  entirely  in  colon. 

was  treated  with  lavage  and  atronin.  Two  years  later  another  child  (Case  5) 
was  lx)rn  and  when  4  weeks  of  age  he  devclope<l  the  same  condition.  This 
second  baby  came  into  the  hospital  and  was  operated  on,  as  reported  later. 
The  father  very  kindly  consented  to  the  examination  of  both  children.  The 
nonoperated  baby  had  a  very  difficult  first  year.  She  has  never  been  a  strong 
and  healthy  child  and  has  al>out  the  same  physical  development  as  the  brother, 
who  is  two  years  younger  and  who  was  operated  on.  This  is  the  only  case  in 
our  experience  in  which  we  have  evidence  that  the  malnutrition  in  infancy, 
which  was  severe  in  this  case,  seemingly  affected  the  development  of  the  child. 

Gaitro-Inlcstinal  E.ramination. — Normal  conditions  were  found  as  to  gastric 
motility  and  gastric  structural  conditions.  There  was  a  slight  initial  pyloric 
spasm  lasting  for  ten  minutes  observed  under  the  fluoroscojw,  but  no  apparent 
abnormality  in  the  length  or  width  of  the  pyloric  sphincter.  There  was  no 
suggestion  of  gastric  dilatation  or  other  abnormality.  The  duodenal  cap  and 
pylorus  were  perfect  in  formation.  Figure  4.  at  four  and  one  fourth  hours, 
shows  the  stomach  empty  and  the  barium  meal  in  the  small  intestine,  cecum 
and  ascending  colon. 
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Case  5  (11194).— Hu/or_v.—C.  R..  a  boy.  aged  4Vs  years,  is  the  brother  of 
the  patient  in  Case  4.  He  was  breast  fed.  When  4  weeks  of  age  he  developed 
typical  pyloric  obstruction  with  projectile  vomiting,  starvation  stools  and  visible 
peristalsis.  He  was  sent  to  the  hospital  and  failed  to  improve  on  routine  medi- 
cal treatment.  He  was  then  operated  on  by  Dr.  Clopton.  who  found  a  thick, 
olive  shaped  pyloric  tumor  with  a  greatly  enlarged  stomach.  The  muscle  was 
incised  by  the  Rammstedt  method  and  measured  7  mnu  in  thickness.  The 
vomiting  stopped  after  the  operation  and  the  child  made  a  good  recovery  and 
gained  weight  rapidly. 

Gastro-Intestinal  Examination. — Normal  conditions  were  found  as  to  gastric 
motility  an<l  structural  conditions.  There  was  no  suggestion  of  gastric  dilata- 
tion or  other  abnormality.  The  pylorus  and  cap  formation  were  perfect,  and 
under  the  fluoroscope  no  abnormality  in  the  length  or  width  of  the  pyloric 
sphincter  was  found.    At  the  end  of  four  and  a  half  hours  there  was  a  very 


Fig.  5. — Case  7  (operation),  shortly  after  meal.  Barium  passing  through 
pylorus. 

slight  amount  of  the  barium  meal  left  in  the  stomach,  but  nearly  all  had  passed 
into  the  small  intestine,  cecum  and  ascending  colon. 

Case  6  (15188). — History. — J.  T.,  male,  15  months  of  age,  was  admitted  to 
the  hospital  in  February,  1920,  when  one  month  of  age.  Birth  was  normal. 
When  about  two  weeks  old,  the  baby  started  to  vomit  and  nearly  all  of  the 
feedings  were  regurgitated.  On  examination  visible  peristalsis  and  a  palpable 
tumor  were  found.  The  baby  failecl  to  respond  to  medical  treatment  and  ten 
<lays  after  admission  was  operated  on.  \  moderate  size  tumor  was  found 
which  was  incised  according  to  the  Rammstedt  method.  The  baby  stopped 
vomiting  the  day  following  the  operation  and  did  not  vomit  again  while  in  the 
hospital.  The  baby  started  to  gain  weight  rapidly  and  at  the  end  of  the  first 
year  the  weight  was  normal.  This  baby  has  been  under  constant  observation 
and  has  never  shown  the  slightest  abnormality  in  gastric  function  since  the 
operation. 
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Gastrii-Ittlrstiiui!  nxitininatiftt. — On  nu  tiii;en-ray  f  xaitiiiiation  tlicrc  was  no 
apparent  abnormality  in  the  motility  with  the  possible  exception  of  a  slight 
retardation  in  total  motility,  as  at  the  end  of  four  and  three  fonrths  hours  a 
moderate  amount  of  the  liaritim  nual  was  still  in  the  stomach.  The-  initial 
motility  was  normal  and  the  pylorus  was  dctinitely  canalized.  No  abnormality 
was  afiparent  in  the  width  of  the  pyloric  sphincter. 

Case  7  (11416). — History. — A.  S.,  Rirl.  4  years  of  age.  was  admitted  to  the 
hospital  in  April,  1917,  when  5  weeks  of  age.  She  ttad  been  breast  fed  for 
three  weeks.  One  week  after  birth  vomiting  was  said  to  have  started.  Because 
of  tile  \oniitiiiL;  the  food  was  chatiKfil  tn  .iti  artiruMal  niixtiire.  Wluii  hroiif^'ht 
to  the  hospital  the  baby  was  in  bad  condition,  weighing  3,450  gm.  Vomiting 
was  projectile  in  type;  peristaltic  waves  were  present  and  a  tumor  mass 
palpable.  Because  of  t!ic  malnutrition,  the  baby  wa>  iii)cratt(l  on  the  day 
following  admission  and  a  large  pyloric  tumor  was  foimd.  measuring  13  cm. 
in  diameter.  The  stomach  was  markedly  distended.  Vomiting  stopped  follow- 
ing operation  and  the  luil>\'s  ^.uiKlition  k'radually  improved  until  in  a  few 
months  the  condition  of  nutrition  was  normal. 

(Jastro-J nicstinal  Examinalion. — The  pylorus  was  observed  lu  function  nor- 
mally under  the  fluoroscope,  canalization  taking  place,  cap  and  pyloric  formation 
being  perfect.  Four  hours  after  the  nual  was  taken,  tlie  stomach  wa«!  practi- 
cally empty  and  the  barium  had  passed  into  the  small  intestine,  cecum  and 
ascending  colon.  Two  pictures  of  this  case  are  shown,  Figure  5,  taken  shortly 
after  meal  was  given  and  showing  the  pylorus ;  and  another,  I'iptire  6,  taken 
four  hours  later,  showing  the  meal  in  the  small  intestine.  Conditions  as  to 
gastric  motility  are  considered  normal. 

Cask  8  (9615). — History. — Z.  B.,  boy,  5  years  of  age,  was  admitted  to  the  hos- 
pital in  December,  1915,  when  2  months  of  age  When  3  weeks  of  age  the 
t»by  started  to  vomit  and  tiib  oonttnued  until  time  of  admission.  When 
brought  to  the  hospital  the  baby  sns  tery  l^dty  nourished,  weighing  3,600  gm., 
peristaltic  waves  were  present  and  stools  were  of  the  starvation  type,  but  no 
tumor  could  be  felt.  The  child  was  treated  medically  for  three  weeks.  .\t  first 
it  started  to  improve,  bat  then  started  to  lose  weight  and  so  three  weeks  after 
a'imission  was  operated  on.  A  typical  hard  cartilaginous  tumor  was  found, 
J  cm.  in  diameter.  This  was  incise<l.  Following  the  operation  vomiting 
decreased  gradually  and  in  about  two  weeks  the  baby  started  to  gain.  The 
child  wat  fr^llowed  tltron^h  the  rmtpatient  department  and  in  a  few  months  all 
signs  of  malnutrition  hud  disappeared. 

Gaslro-lniestmol  ExamiMaHonj—UtiAtt  the  fluoroscope  the  pylorus  was  found 

to  function  normally.  The  pyloric  sphincter  di'l  n<it  ai>p(ar  thieker  than  nnrmal 
and  the  cap  and  pyloric  formation  was  perfect  The  total  gastric  motility 
was  normal,  tiie  stomach  being  empty  after  four  hours.  Figure  7  was  taken 
shortly  after  the  meal  was  u-iven  and  gives  a  very  clear  pieture  of  the  barium 
meat  passing  through  the  pylorus  and  a  small  amount  in  the  small  intestine. 

DISCUSSION 

The  gastric  motility  of  eight  childTen,  all  of  whom  had  been  patients 
with  pyloric  obstractton  in  early  infancy,  was  studied  and  in  every 
instance  was  found  normal.  Four  of  these,  aged  4, 4H,  6  and  8  years, 

respectively,  had  been  treated  medically,  and  in  four  cases,  aged  4, 

41. J  and  5  years,  respectively,  a  pyloroplasty  (Rammstedt  operation) 
been  done.    Tn  the  latter  four  cascj  n  definite  tumor  was  found, 
but  as  to  wlietlier  the  obstnietinn  was  tluc  to  ttimor  or  simpl<>  sprism 
in  the  four  medically  treated  cases  is,  of  course,  uncertain  and  therefore 
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we  have  classified  them  as  pylorospasni.  In  each  one  of  these  ,  casej 
persistent  vomiting  of  a  projectile  type,  small  stools,  visible  peristalsis, 

and  malnutrition  wert*  present. 

At  the  time  of  thf  i.'^a-iric  cxaminaii. >n  the  clii'.iiren  were  all  in  a 
good  comliiion  of  nutriiion  and  with  one  exception  (Case  4)  they  had 
developed  normally  after  overcoming  tlie  trouble  in  early  infancy.  M\ 
belonged  to  the  ''sthenic"  type  of  habitus,  as  dassified  by  Mills.^ 

There  is  little  data  in  regard  to  i^ric  motility  in  children.  In  the 
"sthenic"  type  of  habhus  in  aduhs  the  stomach  usually  empties  in  from 
four  to  five  hours,  the  average  time  in  round  numbers  in  this  type, 
as  determined  by  Mills  ^  in  n  series  of  481  cases,  being  four  houf^  and 
ff>rty-five  minutes.  InttTc-tiiit^ly,  in  asthenic  ndti1f><  cr)ni]i!etc  i,'astric 
mutiliiy  was  found  by  the  s^iine  author  delinitcly  slower,  the  average 
time  of  such  total  emptying  being  five  hours  and  forty-five  minutes  in 
118  cases.  It  would  be  very  interesting  if  comparable  figures  of  the 
time  of  complete  gastric  motility  in  different  types  of  children  were 
available.  Figures  of  this  sort  are  a  necessity  if  such  time  varies 
anything  like  what  it  docs  in  adults.  In  adults,  as  determined  by  MilLs, 
the  intermediate  hvym sthenic  type  nf  Imbitus  has  a  total  ni'nility  nf 
live  hour?  and  thirty  mimites  a>  found  in  a  series  of  354  Nubjecls  and 
the  extreine  byjx:r,-5ihcnic  type,  persons  of  massive  physique,  high 
stomadis,  and  rapid  general  alimentary  motility,  has  the  mast  rapid 
gastric  motility,  four  hours  and  fifteen  minutes  in  a  series  of  f orty«seven 
cases.  A  factor  also  to  be  taken  into  consideration  in  studies  of  com- 
plete gastric  motility  in  different  types,  certainly  in  adults  and  also  in 
children  by  inference,  is  the  incidence  of  the  variotis  type<  of  {t1iysi(iue. 
If  one  or  two  intermediate  type;  are.  a-^  is  actually  i!ie  ca-e.  nuiiiericn'ly 
in  marketl  preponderance  as  arc  ttie  >thcnic  and  iiypu>iiicnic,  the 
time  of  complete  gastric  motility  in  these  types  should  be  considered 
the  average  or  "normal"  time,  and  those  of  the  less  frequently  occurring 
hypersthenic  and  asthenic  types  as  exceptions;  yet  whose  motility  time  is 
to  be  judged  by  that  of  similar  persons.  Figures  as  to  the  incidence  of 
types  also  compiled  by  Mills  from  observations  on  IjOOO  adults  without 
known  organic  or  marked  functional  (li-turl>ances  are  a-  follows: 
Hypersthenic  habitus,  forty-seven,  4.7  per  cent.;  sthenic  habitus.  481, 
4S  1  per  cent.;  hyposthenic  habitus,  354,  35.4  per  cent.,  and  asthenic 
habitus,  118,  11.8  per  cent.*    Recently  Sauer,  Minsk  and  Alexander* 

1.  Mills.  R.  W,:    .\m.  J.  Rocntgenotu^y  4:1?5  f  April)  1517. 

2.  Mills,  R.  W.:    Tr.  Am.  Gastro-cnterological  Assoc.  1«:47,  1918. 

3.  As  an  aside,  the  variation  in  the  incidence  of  different  types  of  habitus 
shovilil  In-  f.-ikcii  into  cnnsidcratii >n  in  ni.my  other  conditions,  such  as  the  relative 
occurrence  of  ditfereut  diseases  in  different  types;  for  example,  tuberculosis. 
a»  occurring  in  asthenics.  Since  the  astiienic  type  is  comparatively  rare,  tuber- 
culosis is  very  much  more  predilected  in  such  type  than  is  apparent  at  first 
sisbt. 

4.  Saver,  Minsk  and  Alexander:  J.  A,  M.  A.  IfsIM  (July  19)  1922. 
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reported  considerBble  slowing  of  the  gastric  motitity  in  diildfcn  with 

anorexia,  and  for  comparison  cite  the  cases  of  twelve  children  with 
good  i|>|>i^tite  of  the  "sthenic"  hal)itus.  In  these  children  the  stomach 
was  empty  in  one  instance  by  three  and  one-halt  hours;  in  four  by 
four  liours;  in  two  by  four  and  one-half  hours,  and  in  the  remaining 
five  by  five  hours.  In  five  of  our  casei  the  stomach  wa5  empty  by 
four  and  one-half  hours  or  less  and  in  the  remaining  three  cases  ody  a 
very  s%ht  amount  was  left  by  tiiis  time.  Our  figures,  theref  ore,  fall  wdl 
within  tiie  limits  of  what  may  be  considered  as  normal  gastric  motility. 
In  children  of  hypostbenic  or  a^lienic  habitus  the  stomach  frequently 
IS  not  emptied  before  six  or  seven  hours  after  the  meal  is  given. 

It  was  of  ]>articular  interest  to  hnd  that  there  was  no  difference 
between  the  cases  of  pyloric  obstruction  treated  metlically  and  those 
treated  surgically.  Tliis  was  the  original  point  raised  and  our  findings 
lead  us  to  oondude  that  the  late  or  end-results  cannot  be  taken  into 
consideration  in  a  given  case  of  pyloric  obstruction  in  infancy,  in 
deciding  for  or  against  operation. 

CONCLUSIONS 

The  ^stric  motility  was  studied  in  eij^ht  children  from  1^/^  to  8 
years  of  afje.  who  had  been  treated  for  pyloric  obstruction  in  early 
infaiK-y.  Four  had  been  treated  medically  and  four  surgically  (Ramm- 
Stedt  operation).  In  every  instance  conditions  as  to  gastric  motility 
were  found  normal. 
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The  problems  involved  in  breast  feeding  Iiave  been  studied  long  and 
exhaustively  and  there  remains  Hi  tic  to  be  said  on  the  subject.  There 

is  one  point,  however,  on  which  iiitMhcal  writers  are  indefinite,  that  is, 
the  length  of  time  whicli  a  baby  should  be  allowed  to  stay  at  the  breast 
at  eacli  feeding. 

Twenty  minute§  at  eadi  nursing  is  usually  taught  as  an  absolute 
rule  to  nurses  and  physicians,  and  by  them  transmitted  to  the  mother. 
This  tradition  has  been  handed  down  from  generation  to  generation 

and  is  seldom  questioned. 

Few  textbooks  mention  definitely  the  nursing  time,  merely  stating 
that  it  shnnlcl  not  l)e  prolonged  l>eyond  20  minutes,  and  that  often  from 
ten  to  fifteen  minute*;  will  suttice.  .Many  authors  >tate  that  the  baby 
may  nurse  until  satisfied  or  sleepy.  A  few  hint  at  what  we  have  found 
to  be  the  real  facts,  but  are  not  sufficiently  definite. 

StiU  says,  "The  time  taken  at  the  breast  should  be  about  15  minutes. 
Some  infants  suck  so  rapidly  that  th^  wiU  empty  breasts  in  less  than 
ten  minutes,  with  resultii^f  colic  and  vomiting.  To  prevent  this  mothers 
should  regulate  the  flow  by  compressing  the  nipple  with  the  hand." 

It  seems  to  m  that  the  colic  and  vomiting  de^<  rihi-d  may  more 
properly  be  attributed  to  overfeeding  tlian  tc>  rapid  fi  ■  lir:^. 

Kerley  says,  ''Weighing  the  baby  at  intervals  of  ironi  three  to 
five  minutes  and  noting  gain  has  shown  that  from  three  to  four  ounces, 
which  may  refMnesent  the  diild's  stomach  capacity,  may  be  obtained  in 
two,  three  or  five  mmutes.  From  a  free,  full  breast  a  good  nurser 
win  take  one  ounce  in  one  minute.  The  idea  that  a  nursing  infant  will 
take  no  more  than  is  good  for  him  is  the  fruit  of  inexperience." 

Grulee  says,  "As  an  arbitrary  rule  it  is  not  well  to  leave  the  baby 
at  the  hrea«;t  lonpfer  than  from  fifteen  to  twenty  minutes.  In  restricting 
the  time  at  the  breast  we  must  take  in  consideration  that  in  the  first 
five  minutes  the  child  gets  as  much  as  in  the  next  ten  minutes^" 

This  study  was  undertaken  to  try  to  ascertain  tfie  facts  in  this 
matter.  The  objects  in  mind  were:  (1)  to  determine  the  rate  at 
which  the  baby  gets  the  milk  from  the  breast ;  (2)  to  detemune  the 
average  time  which  is  taken  to  obtain  the  entire  feeding. 

*  Received  for  pablicatioii  June  20.  1922. 

*  From  the  niiMren's  Medical  Division,  Bellcvue  Hospital,  and  the 
Department  of  Diseases  of  Children,  Q>luinbia  University. 

*Itead  befote  tfie  American  Pediatrie  Soclelgr,  May  1,  1921 
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In  order  to  ascermin  diese  points  we  have  used  the  mediod  of 
"fractional  weighing/'  that  is,  weighing  a  number  of  babies  at  frequent 

intervals  durinj^  nursing^.  The  increase  in  wcij^ht  (hiring  each  interval 
represents  the  milk  >ecrcied.  By  using^  a  scale  w  hich  weighs  accurately 
to  ^4  ounces  quite  correct  figures  are  ol>taitie(l. 

it  may  fairly  be  said,  ii  seems  to  us,  tliat  it  is  not  desirable  to  let 
a  baby  nurse  after  he  reatty  stops  getting  milk  from  the  breast.  The 
child  who  sucks  will  swal!ow»  and  if  there  is  no  milk  he  will  swallow 
air.  This  increases  his  gastric  dtslension  and  predisposes  to  vomitiqg 
and  colic,  as  was  pointed  out  by  Smith  and  LcW'ald  *  several  years  ago. 

Prolonged  nursing  is  bad  for  the  baby  aNo  because  it  means 
fostering  the  hahit  of  chewing  the  nipple  when  no  milk  !=.  hcing  <ecrctcd. 

In  the  second  jilacc.  the  savinj^  of  t!ie  mntluT  s  time  is  mijwrtant. 
The  following  examples  .^luiw  whai  iliis  may  mean: 

A  mother  had  two  babies  eleven  years  apart.  During  the  early 
months  the  first  was  nursed  twenty  minutes  eveiy  two  hours,  or  20O 
minutes  a  day.  The  second  was  nursed  five  minutes  every  four  hours, 
or  twenty-five  minutes  a  day.  The  mother  saved  175  minutes  or  nearly 
three  hours  of  her  time  a  day,  and  the  second  baby  did  perfectly  well. 

Another  mother  nursed  her  first  child  twenty  minutes  every  two 
hours,  nine  feedings,  or  180  minutes  a  day.  At  ten  weeks  the  child 
develojx'd  eczema,  was  cut  down  to  forty  secohds  every  four  hours, 
five  feedings,  or  2CX)  seconds  a  day,  alx>ut  one-sixtieth  of  the  first 
plan.  This  mother  liad  such  an  abundant  and  rapid  milk  secretion  that 
the  baby  still  gained  on  the  very  sliort  nursing  jieriods. 

In  addition,  the  sparing  of  the  mother's  nervous  system  has  to  be 
considered.  A  great  many  women  complain  Uiat  the  prolongation  of 
the  nursing  to  fifteen  or  twenty  minutes  makes  them  exceedingly 
nervous,  while  they  do  not  mind  short  nnrsii^  ^  ^* 

It  is  also  bad  for  the  nipple  to  have  the  baby  dtew  on  it  louger 
than  is  necessary.' 

The  point  may  he  raised  that  the  supply  of  breast  milk  is  more 
likely  to  fail  if  ilie  nursings  are  >lii>ricmd  t(M>  much.  This  jxiint  has 
been  carefully  nnted  hy  one  of  us  for  several  \  earsi,  and  breast  milk  ddcs 
not  seem  to  fail  more  quicky  on  relatively  short  nursings  than  it  did 
on  the  older  principle  of  prolonged  ones. 

Another  possible  objection  may  be  that  it  has  been  found  by  analysis 
that  the  breast  milk  taken  at  the  latter  part  of  the  nursing  (strippings) 

1.  Smith,  C.  H.,  and  LeWald.  L.  T.:  The  InHuencc  of  Posture  oo  Digestion 
in  Infancy.  Am.  J.  Dfs.  Chfld,  f:261  (April)  1915. 

2.  Tn  discussinp  tin's  paptr.  Dr.  R.  S.  Haynes  said  that  the  incidence  of 
cracked  nipples  bad  been  much  reduced  at  The  Sioane  Maternity  Hospital  since 
the  nwftnc  time  had  been  cat  down  from  twenty  minutes  to  eight  or  ten 
miantct. 
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is  richest  iu  fat,  and  that,  therefore,  he  child's  nursing  time  sliouUl  not 
be  reduced  lest  he  lose  this  necessary  part  oi  the  milk.  This  is  doubtless 
true,  but  does  not  excuse  leaving  die  baby  at  a  breast  wbidi  has  been 
emptied,  and  from  which  he  is  getting  no  milk  whatever. 

The  method  of  "fractional  wdg^ng"  nsed  in  this  study  is  not  a 
new  one,  since  it  has  long  been  used  as  a  routine  by  many  clinicians 
for  determining  the  length  of  time  a  haby  ?:hotild  he  allowed  to  nurse, 
and  for  deciding  whether  he  needs  one  breast  or  Inith  for  each  feeding. 

We  have  used  the  two  minute  interval  in  ihc  majority  of  the  cases 
studied.  Some  observations  have  been  made  at  one  minute  intervals, 
but  this  ^Yts  too  short  a  time  between  the  weighings  for  the  baby 
to  get  a  gpod  start.  The  ttme  has  been  taken  from  Ae  instant  nursing 
began,  and  the  baby  has  been  removed  from  the  breast  promptly  at 
rl  <  end  of  two  minutes  whether  he  has  nursed  vigorously  or  fitfully. 
Few  of  the  babies  object  to  being  interrupted  for  the  few  seconds 
which  if  takes  to  weigh  them.  The  nursings  have  been  continued  on 
one  breast  until  the  baby  obtained  nnthinij  durinij  one  or  two  period*? 
of  two  minutes,  or  until  he  retused  in  nur^e  any  more;  a  few  were 
stopped  when  vomiting  occurred.  In  ni>'<  cases  the  haliy  was  oflFered 
the  second  breast,  and  allowed  to  nurse  until  the  weight  remained 
statk>nary  or  until  the  baby  refused  to  eontinae. 

It  is  obvious  that  there  are  many  factors  whidi  must  be  considered 
in  studying  the  results  obtained,  such  as  the  age  of  the  baby,  his  weight, 
whether  he  is  of  average  size,  overweight  or  underweight;  his  vigor 
and  his  temperament.  Furthermore,  the  time  of  day  is  of  no  small 
importance.  The  morning  nursings  give  a  larger  amount  than  those 
taken  in  the  afternoon,  as  a  rule.  A  great  many  of  our  observations 
were  made  in  the  out-j)aticnt  dej)artnient  between  2  and  5  o'clock, 
wiien  the  milk  supply  is  not  at  its  best. 

The  condition  of  the  breast,  its  size  and  fullness,  the  variation 
between  the  two  sides,  and  whether  one  breast  or  both  are  necessary, 
all  bear  directly  upon  the  figures  obtained.  If  the  infant  is  thrivii^ 
and  tfie  supply  of  milk  bids  fair  to  continue,  we  must  interpret  a  »ngle 
poor  nursing  in  a  different  Ught  from  a  similar  one  obtained  from  a 
definitely  failing  breast.  The  matter  of  added  bottles  also  make  some 
difference  in  the  manner  in  which  baby  does  his  share  of  the  nivsing. 
If  the  breast  milk  is  growinj^  scanty  the  baby  will  f»ften  refuse  to  nurse 
well,  preferring  to  wait  for  the  bottle  which  he  has  learned  to  expect. 

We  find  thai  our  observations  fall  naturally  into  four  groups  accord- 
ing to  the  amount  obtained  in  relation  to  the  wight  of  the  child.  It  is 
not  possible  to  compare  the  nursif^  curve  of  a  large  child  who  gets 
6  or  7  ounces  from  one  breast  with  that  of  a  6  pound  baby  who  gets 
only  ^  ounce  from  two  breasts. 
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We  have  aastuned  that  a  good  feeding  is  one  in  which  a  haby  gets 
about  0.4  ounce  (or  more)  per  pound  of  body  weight.'  But  since  we 
are  dealing  with  breast  milk  a  somewhat  smaUer  amount,  0.33  ounces 

per  pound,  has  been  assumed  to  be  adequate. 

The  observations  liavc  been  grouped  as  follows: 

1.  Adequate  feeding  from  one  breast  (more  than  0.x>3  ounce  milk 
per  pound).    Twenty  j>er  cent,  of  our  observations  fall  into  this  cla>>. 

2.  Adequate  feedings  from  botli  breasts.  Twenty-bve  i)er  cent,  are 
in  tlus  dass. 

3.  Fair  feedings  from  the  two  breasts  (from  025  to  0.33  ounce 
of  milk  per  pound).  These  babies  were  mosdy  fed  on  the  breast 
alone  and  were  doing  well ;  the  comparativdy  poor  nursing  was  probably 
only  due  to  tiie  time  of  day  or  other  factors.  Twenty  per  cent,  are 

in  tliis  class. 

4.  Poor  feedings.  These  babies  obtained  less  than  0.25  ounce 
of  milk  per  pound  from  two  breasts.  They  make  up  .v^  }ier  cent,  of 
the  ob?er\atio!is.  This  group  cuutained  the  largest  Tuniiher  of  babies 
who  were  given  bottle  or  cereal  in  addition  to  ilie  breast  (tiiieen  of 
the  fliirty-five).  Hie  aSlk  supply  was  faiHii^  in  a  good  many  cases. 

A  mass  of  figures  like  thcM  can  be  best  studied  by  the  grai^i 
mediod.  We  have  jotted  all  our  observations  separately— but  have 
shown  only  a  few  typical  feedings  (Pig.  4)  and  the  curves  of  averages 
(Figs.  1,  2  and  3)  of  the  various  groups.  Each  average  curve  has 
been  continued  as  long  as  any  individual  baby  obtained  milk.  This  does 
not  mean  that  all  the  j[!rT"f''"P  S'f^t  milk  to  the  point  represented  by  the 
end  of  the  curve.  The  average  time  after  which  no  more  milk  was 
obtained  ("a\erage  emptying  time"  of  the  breast)  is  plotted  on  each 
line  as  a  circle  surrounding  a  dot. 

In  studying  the  curves  in  each  group,  it  is  necessary  again  to  sub- 
divide according  to  the  size  of  the  baby.  We  have  taken  weight  as  tiie 
criterion  rather  than  age.  As  a  matter  of  fact,  this  is  a  fair  dung  to 
do  because  more  of  the  babies  have  been  over  weight  for  their  age 
rather  than  under.  We  have  divided  them  into:  (1)  those  under  9 
pounds;  (2)  those  from  9  to  12  pounds;  (3)  those  from  12  to  15 
pournl';,  and  (4)  those  over  15  pounds. 

3.  Tbb  ftfnotint  was  derived  froin  the  following:  In  die  early  months  the 
child  nee<ls  3  ounces  of  fluid  per  ponn.^  of  body  weight  (one-fifth  of  his  weight) 

Wt       X  i 

and  .seven  feedings:  — '-j        =0.4     In  the  middle  t)i')nt1is  the  child  u<\'d> 

2V%  ounces  per  pound  (from  one-sixteenth  to  onc-scvciUeenth  of  his  weight) 
and  from  hvc  to  six  feedings.    — — —  =  0.4  +.    In  the  latter  months  he 
will  take  2  ounces  per  pound  (one-eighth  of  hi*  weight)  and  five  feedings 
^       =0.4.  Therefore!  0^  onnce  of  fluid  per  pound  is  about  the  amomt 
needed  for  all  babies. 


SMITH-MERJUTT— BREAST  MILK  SECRETION  417 


This  gives  three  or  four  curves  on  each  chart,  one  for  each  group 
of  babies  by  weight.  Some  of  them  ooatais  only  a  few  observaticnls, 
but  the  individual  variations  f ran  the  average  are  not  great. 

Tlie  twenty  observations  in  which  tiie  baby  obtained  an  adequate 

feeding  from  one  breast  (Table  1  and  Fig.  1)  were  made  on  dscteen 
different  babies.    All  but  three  were  being  fed  on  breast  alone. 
The  curves  (Fig.  1)  show  a  distinct  similarity — a  rapid  rise  in  the 
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Fig.  1. — Curves  obtained  by  averaging  observations  in  Table  1,  grouped 
ac<»rding  to  the  weight  of  the  babiet.  Each  carve  it  continued  as  long  as  any 
baby  obtained  milk.  Average  time  ftfter  which  HO  more  nuVc  wss  obtained  ts 
shown  tqr  drde  surrounding  dot. 

first  three  periods,  followed  by  a  very  small  gain  in  each  stioceeding 
one.  In  all  three  the  baby  obtained  about  40  |>er  cent  of  tlic  total 
amount  in  the  firet  two  minutes ;  from  60  to  70  per  cent,  in  the  first 
four  minutes ;  from  75  to  85  per  cent,  in  the  first  six  minutes 

The  average  emptying  time  is  shown  as  8.5  and  7.()  minutes, 
respectively,  in  the  two  lower  curves.  None  of  the  babies  obtained 
any  milk  after  ten  minutes.  Of  the  larger  infants  (from  12  to  15 
pounds)  one  obtained  some  milk  up  to  fourteen  minutes  and  one  up 
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to  sixteen  minutes,  whicli  prolongs  this  particular  curve  atid  makes 
the  average  emptying  time  ten  mintttes.  Two  of  these  duldr^  how- 
ever, emptied  the  bieast  in  six  minutes.  Most  of  these  bebies  are 
tinder  two  months  old,  and  all  but  two  weigfaed  less  than  15  pounds. 

Figure  2  shows  the  nursings  which  were  adequate  from  two  breasts. 
In  three  of  the  groups  from  58  to  68  per  cent,  was  obtained  from 
the  first  breast.   In  one  group  (from  9  to  12  pounds)  about  50  per 
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Fig.  2. — Curves  showing  average  of  observations  from  Table  2.  Curves  repre- 
senting average  amotmts  from  second  breast  are  plotted  in  broken,  double,  or 
solid  lines  to  correspond  to  tiiOM  of  first  IneasL  Avetage  einpCjiug  tine  shown 
by  circle  and  doL 

cent,  came  from  each  side  The  smaller  nursing  from  the  second 
breast,  is  probably  due  to  the  fact  that  the  baby  loses  the  first  edge 
of  his  appetite  after  he  has  obtained  some  food. 

Tlie  secretion  in  the  individual  breasts  follows  the  general  rule. 
Most  of  the  milk  is  obtained  in  the  first  four  minutes  (from  65  to  80 
per  cent.)  ami  the  largest  amount  in  a  single  period  is  in  the  first 
two  minutes  (from  45  to  58  per  cent.).  The  average  emptying  time 
is  from       to  7^  minutes. 
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From  the  i>ecoiKi  breast  ag.un  from  70  to  80  per  cent,  was  obtained 
in  the  first  four  miimtes.  The  variation  of  indtvidnal  nursings  is  {fon 
two  minutes  to  ten  mimttes.  Most  of  the  babies  had  emptied  the  breast 
in  from  six  to  eight  minutes.  The  average  time  is  from  five  to 
seven  and  one  half  minutes.  These  babies  who  needed  two  breasts 
are,  in  general,  somewhat  older  than  the  first  group. 

The  fair  nursings  (Table  3  and  Fig.  3  )  inchule  twenty  observations 
on  babies,  60  per  cent,  of  whom  were  being  ted  on  breast  alone  and 
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3.— Curves  shouin^  averages  of  observations  from  Tables  3  and  4. 

Same  conventioos  as  Figures  1  and  2. 

were  doing  well.  The  curves  of  the  first  breast  show  a  similar  form 
to  the  good  nursings  except  that  th^  are  shorter,  nearly  all  having 

fini-hed  at  six  minutes.  Tlic  average  emptying  time  ( four,  four  and 
eight-tenths  and  fn  c  and  three-tenths  minutes)  is  short  except  in  one 
group,  (seven  minutes). 

The  second  breast  curves  are  somewliat  more  irregular  but  are 
based  on  only  a  few  nursings,  since  several  of  tiiese  balnea  refused 
the  second  breast.  The  emptying  time  is  short  in  most  cases. 
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Fig.  4. — Some  typical  feedings.  The  minilxrs  at  end  of  each  curve  represent 
the  weight  of  the  baby.  The  point  at  which  the  second  breast  was  begun  is 
shown  by  the  large  circle.  Varioos  types  of  feedings  are  plotted.  The  cnrve 

marked  8  is  a  poor  frcding.  V-  ounces  from  two  Itn-asts- -and  is  very  unusual 
because  the  milk  was  obtained  at  a  steady  rate  from  the  first  breast.  The  curve 
marked  12  is  a  fair  feeding.  2%  ounces  from  two  breasts— ivther  irregufanrlj 
oTjt.iined.  The  rnrvc  marked  10  is  a  pood  feedinji,',  V^'t,  ounces  from  two  breasts. 
After  twelve  minutes  the  baby  refused  to  nurse.  The  curve  marked  6  is  a 
good  feeding,  Vh  ounces  from  one  breast,  or  S4  ounces  per  pound— tills  balqr 
Avoulr]  !iavc  Ji.-cn  as  well  ofT  if  lu-  liad  been  stopped  at  six  minutes — with  three 
ounces.  Curve  marked  13  is  a  good  feeding  from  two  breasts — 3%  ounces  from 
first  1$^  ounces  from  second.  3J5  ounces  per  pound.  Curve  marked  11  is  a 
very  go<>d  feeding  from  an  abundant  breast,  4%  ounces  in  eight  minutes.  The 
baby  refused  to  cinuiinic  after  eight  minutes.  This  mothrr  regularly  supplied 
from  four  to  five  ounces  in  six  minutes,  on  many  observations.  Curve  marked  15 
is  a  fair  fcedinp  bnt  a  baby  who  wan  dntni?  vrry  well.  He  probably  obtained 
more  at  other  nursuigs,  since  he  obtained  5  ounces  in  six  minutes.  Curve  18 — 
six  ounces  in  six  minutes,  IH  ounces  from  second  brmt'  A  very  bz|e  tfirivinc 
baby. 
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The  poor  feedings  (Table  4,  Fig.  3)  again  show  the  same  general 
fefttores.  On  the  first  breast  the  babies  got  from  80  to  90  per  oent. 
of  die  milk  in  fonr  minutes.  The  average  emptying  times  were  from 
four  and  five-tendis  to  five  minutes. 

The  second  breasts  ^ve  very  poor  feedings  to  all  these  babies, 
less  than  an  ounce  as  a  rule,  most  of  which  was  obtained  in  two  minutes. 
The  average  emptying  time  is  very  short  ffrom  two  and  finir-tentlis 
to  four  and  two-tenths  minutes).  Only  one  bai)\  dbuincd  any  milk 
after  eight  minutes  and  only  three  after  six  minutes.  This  group 
contains  more  older  and  htger  babies  when  tbe  milk  would  naturally 
be  failing* 

SUICMABY 

From  die  above  it  is  evident  that  nursing  infants  obtain  the  greater 
part  of  their  feeding  of  breast  milk  in  die  first  few  minutes*  from  40 

to  60  per  cent  in  the  first  two  minutes,  and  from  60  to  85  per  cent, 
in  the  first  four  minutes.  This  holds  tnie  whether  tlie  supply  is 
abundant,  moderate  or  scanty.  After  eight  minutes  very  few  babies 
get  any  milk  whatever.  Only  seventeen  of  our  observations  show  any 
increase  in  weight  alter  eight  minutes;  fourteen  of  these  were  from 
Tables  1  and  2— gpod  feedings ;  only  three  babies  obtained  milk  after 
ten  minutes.  A  few  larger,  vigorous  infants  nursing  from  an  abundant 
supply,  may  get  small  amounts  of  milk  up  to  sixteen  minutes. 

The  babies  who  need  both  breasts  usually  get  less  from  the  second 
than  from  the  first  side,  except  when  one  regularly  yields  a  better 
supply.  The  rate  at  which  a  bahy  jjets  milk  from  the  second  l)rca>t 
is  similar  to  that  of  the  ln>t  breast:  i.e.,  from  40  to  60  per  cent,  in 
the  first  two  minutes  and  from  65  tn  8.^  i)cr  cent,  in  the  first  iour 
minutes.  Alter  that  very  little  is  ubiuuied.  The  time  after  which  a 
baby  gets  no  more  milk  is  usually  shorter  on  the  second  breast  than 
on  the  first. 

The  poor  feedings  have  been  completed  in  a  shorter  time  than  die 
good  ones.  When  die  breast  supply  is  evidently  failing,  the  baby 
gets  all  he  can  in  from  three  to  five  minutes,  as  a  rule.  It  docs  no 
good  to  leave  a  baby  a  longer  time  (from  fifteen  to  twenty  minutes) 
at  a  failing  breast  in  the  hnpe  nf  cktnff  out  a  mcnq-er  supplv 

If  a  baliv  ctn|iti('v  the  lirea^t  in  fnun  five  to  eight  minutes  and  shows 
no  sigxis  of  discomfort  from  an  adequate  feeding  obtained  in  that  time, 
there  seems  to  be  no  good  reason  why  he  should  not  lake  his  bottle 
in  about  the  same  time.  If  the  nipple  holes  are  of  good  size  so  that 
the  flows  freely,  nearly  all  strong  infants  ^nll  finish  die  botde 
in  less  than  ten  minutes.  They  evince  less  distress  than  the  nurse  does 
over  the  rapid  feeding.  On  the  other  hand,  a  slow  nipple  either  dis^ 
courages  die  baby  so  that  he  will  give  up  in  disgust  before  he  has 
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finished  the  bottle,  or  dse  makes  him  swallow  so  modi  air  that  he 
vomits  or  has  colic  We  bdieve  that  from  eight  to  ten  minutes  should 
be  ample  time  for  any  but  fbt  feeblest  infants  to  take  a  bottle. 

CONCLUSIONS 

The  method  of  fractionnl  weighing  may  well  be  applied  to  every 
breast  fe<l  baby  since  it  is  the  only  way  by  which  we  cm  detemiitic 
how  long  a  given  baby  should  nurse,  and  whether  lie  needs  one  or 
both  breasts. 

It  seems  fair  to  conclude  tiiat  a  normal  baby  who  gets  enough 
milk  from  one  breast  needs  to  nurse,  as  a  rule,  only  from  six  to  dght 
minutes,  rarely  from  ten  to  twdve  minutes. 

A  baby  who  needs  both  breasts  may  nurse  from  six  to  eight  minutes 

on  the  first  and  fnmi  five  to  seven  on  the  second.  Very  few  l)al>ies 
need  as  long  as  ten  minutes  on  a  breast.  A  good  many  will  empty  the 
brea>t  in  lour  or  five  minutes. 

1  here  is  no  evident  reason  why  a  baby  should  not  take  a  bottle 
feeding  as  fast  as  he  does  one  from  a  br»st. 


Lxiyui/cd  by  Google 


INTRAVENTRICULAR  AND  SUBDURAL  SERUM  TREAT- 
MENT  OF   MENINGOCOCCUS  MENINGITIS 
IN  INFANCY* 


WILLIAM   W.   HUWELL,  M,D., 

AND 

SAMUEL  ADAMS  COHEN,  M.D. 

BOSTON 

The  treatment  of  meinngocuccus  or  epidemic  ccrcUrospmal  menin- 
gitis in  infants,  especially  in  the  hospital  class  of  patients,  has  not 
been  entirdy  satisfactory.  The  mortality  rate  and  the  incidence  of 
sequds,  even  with  careful  serum  treatment,  are  too  h^h.  The  restilts 
obtained  at  the  Infants'  Hospital  in  a  series  of  cases  treated  by  lumbar 
puncture  before  the  use  of  serum  did  not  diiler  materially  from  a 
series  treatefl  Inter  with  serum.  In  other  word'^.  for  some  reason, 
serum  has  not  proved  so  helpiul  in  the  trcntmcnt  of  ho>piiai  infants 
as  has  been  expected.  Why  this  sliould  be  has  bccu  a,  subject  for  con- 
sideration with  us  for  several  years  that  we  might  find  a  reason  and 
hence  improve  the  treatment. 

It  seems  to  us  that  two  factors  are  responsible  for  a  high  rate  of 
mortality  and  sequels  in  infancy.  The  patients  are  seen  late  or  are 
admitted  to  the  hospital  after  the  meningeal  symptoms  are  well  pro- 
noimced.  This  means  that  it  is  already  too  late  to  give  treatment  for  the 
stage  of  general  infection  of  the  di'^cnse  by  use  of  intravenous  senmi. 
It  lulluwi.  tlial  the  iiiiani's  rcsi-slaacc  to  infection  is  lowered  by  the 
delay,  and  also  the  local  meningeal  resistance.  More  important  than 
^  late  admission  or  rather  debyed  treatment  is  tfie  faunure  of  the  ' 
serum,  as  usually  *given,  to  reach  the  focus  of  inflammation,  whidi  is 
essential,  for  the  antimeningococdc  serum  must  come  in  contact  with 
the  meningDcocci.  It  is  too  late  to  give  serum  into  the  veins  after  the 
process  is  local  in  the  meninf^es,  ns  the  serum  is  not  filti  red  tlirongh 
tfie  secreting  apparatus  in  the  brain  in  such  a  form  as  to  be  of  any 
advantage  lix;ally. 

The  reasons  for  failure  of  the  serum  to  reach  the  desired  regions 
will  be  apparent,  if  some  of  the  peculiarities  of  the  meningeal  involve* 
ment  in  infancy  be  considered.  These  peculiarities  show  why  it  is  not 
easy  for  serum  as  given  into  the  lumbar  spine  to  reach  all  the  inflamed 
areas.  It  appears  that  the  principal  lesions  in  infants  are  at  the  base 
of  the  brain,  a  so-called  basillar  meningitis.  In  consequence,  depending 
somewhat  on  the  amount  of  the  inflammntory  products,  the  arachnoid 
spaces  of  the  spine  are  more  or  less  shut  o&  from  those  above.  Hence, 

*  Received  for  puUicatioa  Jdy  23,  1922. 
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there  is  always  some  iiiterf erenoe  with  the  flow  of  the  oetebfospinal 
fluid  from  above  downward  into  the  spinal  ^»ces,  at  times  amounting 
t(  I  omplete  blocking.  Another  interference  with  the  flow  of  the 
fluid  may  occnr  by  closure  of  the  fomminn  of  Magendi  and  Luschka. 
These  toramina  are  proportionally  .small  in  infants  and  are  e^i^ily 
closed  by  adhesions  or  by  pnxlucts  of  inflammation.  We  have  spoken 
of  these  peculiarities  as  niieriering  with  the  flow  of  the  cerebrospinal 
fluid.  It  would  seem  natural  to  infer  that  whatever  interfered  with  the 
flow  of  the  fluid  would  also  interfere  with  the  dissemination  of  semm 
when  introduced  into  the  Imnbar  spine.  Though  the  principal  lesioiis 
are'at  the  base  of  the  brain,  two  other  regions  are  involved  which  seem 
to  US  of  great  importance  in  infants  and  add  much  to  the  diflficulty  of 
the  treatment.  Inflammation  ot  the  ventricles  appears  early  in  the 
disease  and  naturally  as  the  only  approach  to  the  ventricles  is  through 
the  small  foramina,  there  is  liiile  chance  of  serum  given  in  the  spine  to 
come  in  contact  with  the  organisms  in  die  ventrides.  The  otfier  r^on 
is  the  subdural  space  over  the  cortex.  The  fine  adhesions  found  so 
commonly  over  the  cortex  of  the  brain  of  the  normal  infant  favor  the 
formation  of  pockets  of  inflammation,  consequently  serum  introduced 
into  the  lumbar  rei3;inn  cannot  reach  these  cortical  area?. 

Another  explanation  has  been  offered  for  shutting  oft  the  foramina 
of  Magendi  and  Luschka  and  also  tlic  spina!  spaces  from  above.  With 
iiKreased  tension  in  the  ventricles  the  hemispheres  are  pressed  against 
tfie  sknll  and  the  exudate  over  the  cortex  is  driven  into  the  basal 
cistemae.  This  causes  some  interference  with  the  absorption  of  tfie 
cerebrospinal  fluid  and  with  the  circulation.  These  factors  with  the 
mternal  hydrocephalus,  with  the  edema  of  the  tissues,  and  -especially 
with  the  distended  posterior  horns  of  the  lateral  ventricles  cause  the 
cerebellum  to  jiress  against  the  medulla,  hence  shutting  ot¥  the  si)inal 
spaces  from  above  and  partially  closing  the  foramina.  This  is  purely 
mechanical  and  may  be  entirely  relieved  as  the  case  improves. 

Taking  these  pathologic  findings  into  consideration,  it  seems  plausi- 
ble that  the  difficulty  in  the  treatment  lies  with  the  failure  of  the 
serum  to  reach  the  proper  place.  Even  when  fhiid  is  obtained  by 
hmiliar  puncture,  we  have  reason  to  believe  that  serom  introduced  into 
the  lumbar  spine  does  not  spread  info  the  inflamed  areas  or  pfo  beyond 
the  lowest  level  of  inflammation  and  hence  cannot  do  its  work.  There- 
fore, if  the  serum  i';  to  do  its  best  work,  it  must  be  introduced  alxnc 
the  block  or  partial  block,  flow  over  the  inflamed  areas,  and,  if 
possible,  be  drawn  off  by  lumbar  puncture. 

Infants  with  open  fontanels  or  cartilaginous  fontanels  offer  easy 
approaches  for  giving  serum  from  above.  We  began  in  1914  to  give 
serum  for  the  treatment  of  meningitis  into  the  lateral  ventricles  in 
cases  in  tiie  wards  at  the  Infants'  Hospital.  At  first  we  hesitated  to 
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go  into  the  ventricles  ttiiless  we  were  unable  to  obtain  fluid  by  lumbar 

puncture  or  unless  the  case  did  nnt  improve  with  spinal  serum.  Toiler 
we  found  that  rc'>'>taiat  cases  had  infected  vcniricul.ir  fluid  and  we  were 
ready  to  act  more  boldly  though  there  might  be  good  kunbar  drainage. 
Now  we  consider  it  proper  to  give  early  iniravcntricular  serum,  espe- 
cially if  the  fluid  witfidrawn  is  turbid  indicating  a  ventricnlitts,  which 
Gommonljr  occurs  in  die  6rst  few  days  o£  the  meningeal  stage«  if  indeed, 
die  ventricles  may  not  be  the  first  location  attacked.  We  believe  that 
early  introduction  of  serum  into  the  ventricles  will  prevent  partial  or 
complete  blocking  of  the  spine,  which  led  us  in  the  first  place  to  consider 
intraventricular  st-runi  necessary.  If  there  is  complete  blocking  of  the 
spines  high  and  there  is  a  dry  lumbar  tap,  it  is  all  the  more  necessary 
to  give  serum  high  above  the  block.  There  may  be  no  interference 
with  the  passage  of  the  fluid  out  of  the  ventricles  through  the  foramina 
and  serum  introduced  into  the  ventricles  can  flow  out,  dear  up  the 
meningitis,  and  later  fluid  be  obtained  by  lumbar  puncture.  If  the 
foramina  are  closed,  it  may  1)C  with  inflammator>'  products  only  in 
conjunction  with  a  ventriculitis  or  by  a  sag^ng  as  mentioned  above  and 
serum  given  into  the  ventricles  can  dear  the  ventriculitis  and  hence 
the  pajisages. 

The  results  of  intraventricular  injection  of  serum  have  been 
encouraging.  The  teduuc  is  easy  and  wilh  mdinaiy  care  there  u  no 
danger.  Directions  are  given  in  tactbooks,  and  in  articles  on  hydro- 
cephalus, for  puncture  of  the  lateral  ventricles,  but  it  is  necessary  to 
vary  according  to  circumstances.  The  needle  should  be  of  good  size, 
at  least  6  cm,  long,  and  we  prefer  it  without  a  stylet.  The  most 
important  direction  to  rcincnilicr  is  never  to  move  the  needle  in  a 
lateral  direction  after  it  is  introduced  through  the  skin.  If  it  is  desired 
to  change  die  direction  of  the  needle,  pull  it  out  and  start  again  in  the 
new  direction.  Only  in  this  way  can  injury  to  the  brain  substance  be 
avoided,  for  the  fularum  of  its  levd  is  at  the  tough  skin  and  any  lateral 
motion  of  the  butt  of  the  needle  will  be  as  great  or  greater  at  the  point. 
The  needle  should  be  introduced  through  the  anterior  fontanel  at  one 
side  of  the  median  line,  far  enough  fmm  tlie  middle  to  miss  the  longi- 
tudinal sinus,  and  in  a  line  joining  the  lateral  angles.  The  direction 
should  be  a  little  forward  and  toward  the  omer  canthus  of  the  eye  on 
the  same  side.  It  is  never  necessary  to  go  in  more  than  4  cm.,  but  if 
the  ventricle  is  dilated,  tfie  distance  is  less  in  proportion  to  tiie  dihrtation. 
We  think  it  better  not  to  puncture  both  lateral  ventrides  at  the  same 
time,  unless  the  op{X)site  ventride  is  not  enq>tied  or  unless  there  is 
very  thick  fluid  withdrawn  from  the  first  ventricle.  The  following 
case  wiU  serve  to  illustrate  the  necessity  for  ventricular  serum : 

Cask  1.— J.  A..  6  months  old.  was  admitted  June  22,  after  an  illness  of 
teo  days.  Spinal  ftnid  was  parulent,  under  pressure,  with  many  gtam-negative 
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intraceUular  and  extraceUniar  diplococci.  Serum  was  injected  intraspinally  on 
taccesshre  days  till  June  2S.  Lumbar  puncture.  June  27:  small  amount  of  thick 
pus.  Tilly  2:  dry  himtiar  tap.  Fontanel  bulsing.  Ventricular  tap,  fluid  purulent, 
many  organisms.  With  three  intraventricular  injections  on  alternate  days  the 
ventricular  fluid  cleared,  and  was  fr«e  front  organisms.  Uneventful  recovery. 
Last  seen  in  JunCt  1921,  and  was  in  excellent  coodition. 

There  ts  an  occasional  case  that  persists  in  what  might  be  called  a 
chronic  state.  The  patient  is  spastic,  with  slight  fever  or  with  normal 
temperature,  is  bright  or  lethargic.   Organisms  may  be  present  in  the 

spinal  fluid  but  usually  not ;  ventricular  fluid  negative ;  digestive  symp- 
toms (if  vomiting  and  poor  appetite.  Such  cases  resist  scrum  given  into 
the  lumbar  spine,  and  as  the  ventricular  fluid  is  clear,  they  probably 
are  resistant  by  reason  of  inflammation  on  the  cortex  not  reached  by 
the  seniRi  given. 

In  June,  1916,  one  of  us  (W.  W.  H.)  injected  serum  in  two  sodi 

cases  subdnrally  over  the  cortex  at  the  outer  angles  of  the  fontand. 
The  first  case  showed  a  fall  in  temperature  the  day  following  the  injec- 
tion, and  later  a  spinal  fluid  free  from  organisms.  Unfortunately,  the 
patient  died  a  week  later  of  bronchopneunionia.  The  postmortem 
showed  the  meningitis  to  have  cleared. 

The  operation  has  been  done  many  times  since,  and  in  some  cases 
serum  introduced  subdurally  has  yielded  marvelous  results,  and 
evidently  reached  a  focus.  The  following  case  is  mentioned  to  show 
the  type  of  case  and  the  results  of  treatment : 

Case  2.— E.  B.,  7  months  old,  was  admitted  May  7.  Onset  said  to  liavc 

bron  tvv(i  inoiitlis  prt  vious.  Patient  was  thin,  emaciated,  incntality  slightly  cloudy, 
neck  stiff,  extremities  spastic,  reflexes  increased,  fontanel  bulging.  Lumbar 
fHincture:  cloudy  fluid:  7,<XX>  cells;  66  per  cent,  polymorphonnelears ;  gram- 

ncRativc  intracellular  diplocorri.  With  spinal  scrum  hy  May  15.  the  spinal 
fluid  was  negative.  Bulging  of  the  fontanel  was  relieved  by  lumbar  puncture. 
The  baby  still  was  spastic,  losing  weight  and  vomiting.  It  was  thought  to  be 
a  feeble  bahy  with  a  chronic  fat  indigestion,  but  there  wa«  no  relief  with 
changes  in  food.  The  vomiting,  stiff  neck,  rigid  e.xtrtmities  and  increased 
reflexes  persisted.  June  21,  subdural  injection  of  10  c.c.  of  the  same  temm  was 
made  into  the  spine.  The  serum  was  piven  on  both  sides  at  the  same  operarion. 
Marked  improvement  resulted  in  two  days.  Vomiting  ceased.  The  spasticity 
gradnalty  cleared. 

The  tedinic  of  subdural  injection  is  very  simple.  A  10  c.c.  Loer 
syringe  with  a  16  gage  needle  is  filled  with  serum.  The  puncture  is 
made  at  the  outer  edge  of  the  fontanel,  so  that  the  needle  slips  obliquely 
under  the  bone,  thus  making  it  easy  to  go  throu^  the  dura.  When 
through  the  skin  and  dura  and  in  the  subdural  space,  the  plunger  of 
the  syringe  will  move  in  without  force.  The  operation  should  not  be 
attempted  with  a  hidp^ing  frmtancl.  for  with  a  brain  prc^sinfj  hard 
apainst  the  sktill  the  scrum  will  nnt  di.si ril)iit('  well,  and  there  is  some 
danger  iiurt-n-inti;  the  local  pressure,  hence  causing  cortical  lesions. 
Excessive  fluid  is  withdrawn  by  lumbar  or  ventricular  puncture  before 
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doii^  a  sttbdarat  tnjectioa  If  the  ventricular  fluid  is  doudy  and  con- 
tains oc|ganisnn»  serusn  must  be  given  into  the  ventricles  as  well  as 
suMurally,  for  it  is  improbable  that  senun  given  subdurally  wiU  cure 
a  ventriculitis. 

During  the  years  1914-1920  there  were  treated  in  the  wards  of  the 
III!  Hits'  Hospital  eighty-*-'nc  cases  of  epidemic  cercbr(is])itial  menirigitis 
in  iiuauts  under  2  years  of  age.  Three  of  these  iiiiaiua  were  taken 
home  against  advice  of  die  ho^ital,  before  sufficiently  treated,  and  di^ 
wHlib  a  few  days.  Seventy-eight  received  treatment  as  long  as  neccs- 
saiy  in  tiie  hoapitaL  Forty-two  were  treated  by  ^nal  serum  injections 
alone,  with  a  mortality  of  twenty-six  cases,  or  62  per  cent.  These  were 
the  ordinar}'  favorable  cases,  and  at  the  time  no  other  treatment  seemed 
necessary.  The  remaining  thirty-six  patients  either  did  not  improve 
with  s|)inal  serum,  or,  for  other  reasons  found  at  examination,  were  not 
ex|)ected  to  improve,  hence  were  given  in  addition  to  spinal  serum 
injections,  intraventricttlar  or  subdural  injections,  and  sometimes  bod). 
There  were  mncteen  deaths  amoi^  tiie  tfurty-six,  a  mortality  of  577 
per  cent.  This  indicates  that  we  were  able  to  get  better  restdts  in  the 
very  ill  than  in  the  more  favorable  cases,  by  giviqg  serum  above  the 
blocked  or  pocketed  regions. 

We  were  astonished,  in  following  the  cases  to  June,  1921,  that  many 
patients  discharged  "well"  from  the  hospital  developed  hydrcxxphalus, 
deafness,  blindness  or  some  sad  result.  1  here  appears  to  be,  so  tar  as 
we  know,  no  way  to  determine  if  an  infant  is  cured  and  in  no  danger 
of  sequels,  even  if  the  spinal  fluid  becomes  normal. 

Thirty-tfaree  of  the  8eventy-ei|^t  std>jects  were  disdiarged  from  the 
hospital  living  and  with  nc|^ve  spinal  fluids,  but  eight  of  them  died 
in  from  a  few  days  to  two  years  after  di^harge.  Of  these  eight,  three 
had  spinal  treatment  only,  five  intra ventricniar  as  well  as  spinal  treat- 
ment. One  of  tlie  three  spinal  patients  died  of  a  relapse,  one  of 
empyema  following  measles,  one  a  year  and  a  half  later  of  a  compli- 
cation foUowitig  otitis  media.  Four  of  the  five  patients  with  intra- 
ventricular involvement  died  of  bronchopneumonia  several  months  after 
leaving  the  hospital  and  two  of  these  showed  normal  brains  at  necropsy ;  . 
the  fifth  returned  to  the  h()S|)ital  as  a  feeble  feeding  case  with  liydri>- 
cephalus,  and  obstructive  hydrocephalus  was  found  at  the  necropsy. 

In  June.  1921,  we  were  able  to  account  for  the  remaining;  twenty-five 
cases  of  tlic  scries.  Fotirteen  patients  are  living-  and  well ;  eleven  are 
living  but  liave  serit>u.s  sequels.  The  fourteen  "well"'  cases  are  equally 
divided  as  to  type  of  treatment,  seven  having  received  spinal  injections 
and  seven  high  injections  of  serum.  This  is  a  highly  satisfactory  result, 
for  the  ventricular  and  subdural  cases  were  more  discouia^ng  at  tiie 
start.  However,  the  eleven  cases  wi^  sequds  tend  to  indicate  the 
value  of  high  injections  in  that  six  were  spinal  cases,  supposed  to  be 
favorable  at  the  start,  and  five  were  given  high  injections. 
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We  have  yet  to  see  any  hann  done  by  careful  intia'ventricular  or 
subdural  injection  of  serum,  as  shown  clinically  or  by  necropsy  finding^. 
Though  the  number  of  cases  in  this  series  may  be  rather  small  on  which 
to  base  hard  and  fast  conclusions,  yet  we  nre  convinced  from  the  study 
of  these  cases  that  the  spinal  introduction  of  serum  is  not  suthcient, 
and  in  order  to  better  the  results,  seriun  should  be  introduced  into  the 
ventrides  early  in  the  disease  and  repeated  so  long  as  the  ventricular 
fluid  is  doudy,  or  drainage  from  the  lumbar  spme  is  poor.  The  sub- 
dural injection  of  serum  is  indicated,  when  there  is  evidence  of  cortical 
irritation.  Though  it  may  seem  radical,  we  believe  that  by  the  early 
high  injection  of  serum,  it  would  be  possible  in  many  cases  to  clean  t:p 
areas  of  inflammation,  which  later  cause  mechanical  and  d^enerative 
sequels. 


THE  INQDENCE  OF  THYMIC  ENLARGEMENT 
WITHOUT  SYMPTOMS  IN  INFANTS  AND 

CHILDREN  * 


ROY   M.   GREENTHAL,  MJ). 
KILWAUKUt  WIS. 

Thhi  report  conaiflts  o£  an  uiftlyris  of  two  thousand  consecutive 
cases  admitted  to  the  University  of  Midiigan  Hospital  dnring  a  period 
of  nearly  two  years.  The  ages  of  diese  patients  range  from  3  days  to 
12  years.  All  infants  and  children  coming  to  the  hospital  are  first 
admitted  to  the  pediatric  clinic  for  examination,  so  that  both  surgical 
and  medical  cases  are  included  in  this  group.  Of  the  two  thousand 
patients  there  were  only  three  who  came  because  of  symptoms  related 
to  the  thymus  gland.  A  large  number  of  patients  with  thymic  symp- 
toms were  observed  during  this  time,  hu\  are  not  considered  in  this 
report,  as  they  were  treated  in  the  out{>aiient  deparlmeui  and  not 
admitted  to  the  wards.  The  patients  studied  were  those  in  whom  tliere 
was  no  particular  reason  to  suspect  thymic  enlargement  from  the  history. 
The  diagnosis  rests  on  physical  examination,  roentgen-ray  examination 
of  the  thoraxi  and  in  some  instances  postmortem  examination. 

A  r^rt  of  a  special  group  of  these  patients,  diose  with  hardip 
and  deft  palate,  has  already  been  published  ^  in  whidi  the  question  of 
thymic  enlargement  in  relation  to  operative  procedures  is  briefly  con- 
sidered. Black  fan  and  Little,'  in  a  study  of  sixty  infants,  found 
evidence  of  thymic  enlars:ement  in  twenty-nine,  or  48  per  cent  These 
infants  were  nn^elected  cases  and  there  was  no  reason  tu  behevc  that 
tile  thymus  gland  was  enlarged.  In  i-ther  words,  tlicy  were  so-called 
'  nornial  infants"  as  far  as  thymic  syn»ptomi>  were  concerned.  They 
base  thdr  belief  that  the  shadow  found  in  roentgen-ray  examinajdon 
of  these  infants  was  due  to  an  enlargeroent  of  the  thymus  on  the  follow* 
ing  grounds:  (1)  The  shadow  disappeared  after  exposure  to  the 
roentgen  ray.  (2)  It  could  not  be  distinguished  from  the  shadow  which 
at  necropsy  was  proven  to  be  ca-t  by  tlie  thymus,  (3)  It  is  identical 
with  that  found  in  patients  with  clinical  evidence  of  an  enlaigement 
of  the  thynnn. 

*  Received  for  publication  July  17,  1922. 

*FroiB  the  Dep»^ent  of  Pediatrics  and  Infectious  Diseases,  University  of 

Midiigan  ^fodif.il  School,  Ann  Arbor,  Dr.  11  "M  Cowlc,  Director. 
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Blackfan  and  Little  further  state :  "Whether  this  shadow  should  be 
interpreted  aa  an  enlarged  th>mius  or  whether  it  should  be  regarded 

as  ot'curring^  normally  in  a  certain  percentage  of  normal  infants  cannot 
be  stated  at  the  present  time."  This  report  endeavors  to  show  what 
happens  to  some  of  tlifse  "imrniar'  patients  with  enlarged  ihyniic  glands 
during  a  period  of  unusual  stress,  such  as  surgical  procedures  and 
illnesses.  It  leads  us  to  the  bdief  that  the  finding  of  an  enlarged  thymic 
gland,  even  though  tiiere  has  been  no  dinical  evidence  of  thymic  symp- 
toms, should  not  be  regarded  lightly.  We  have  endeavored  to  check 
as  far  as  possible  the  accuracy  of  the  clinical  and  roentgenologic 
diagnosis  of  thymic  hyjjertrophy,  also  to  ascertain  if  the  preoperative 
treatment  of  these  patients  is  of  any  value  in  preventing  "thymic" 
deaths,  and  to  find  out  in  what  type  of  patient  an  enlarged  thymus  is 
most  likely  to  be  found. 

In  a  discussion  of  tfie  tiiymus,  it  is  customary  for  most  writers  to 
state  that  at  ^e  present  time  the  cause  of  so-called  thymic  death  is  not 
known.  Some  have  even  doubted  whedier  ihe  thymus  per  se  is  involved 
at  all  However,  the  occurrence  of  an  enlarged  thymus,  that  is,  a  thymus 
<^iand  whicli  weighs  more  than  the  average,  is  frequently  associated  with 
the  well  known  status  thymolymphaticus  and  atiords  the  best  mean'^  of 
clinically  reco^jnizing  this  diaihc-^is.  It  is  also  true  that  procedures  which 
cause  atrophy  or  fibrosis  of  this  gland,  such  as  radium  and  the  rocuigeu 
ray,  usually  relieve  thymic  symptoms.  We  further  believe  that  these 
same  procedures  may  prevent  the  catastrophes  which  often  a£fect 
persons  with  a  thymolymphatic  constitution.  Argument  for  this  belief 
will  be  discussed  later. 

In  this  series  of  two  thousand  cases  a  diagnosis  of  enlargement 
of  the  thymus  was  made  clinically  in  ntnetA'  cases.  This  is  an  incidence 
of  4.5  per  cent.  The  diagnosis  wn*--  conhnncd  or  made  by  mean<  ot  the 
roentgen  ray  in  each  m^taticc.  .\  toeiUgenograni  of  the  thorax  wa,> 
taken  for  various  reasons  in  351  patients  of  this  series.  The  perceiiliige 
of  positive  thymus  cases  among  those  in  whidi  roentgen-ray  examina- 
tion was  made  is,  therefore,  25.6  per  cent.  The  total  incidence  of  enlarge- 
ment of  the  thymus  in  these  two  thousand  cases  is,  of  cotirse,  too  low. 
Had  a  roentgenogram  been  obtained  for  each  patient,  we  would  have 
found  many  more  with  enlarged  thymic  shadows.  Vet  Blackfan  and 
Little  found  48  per  cent,  of  their  sixty  infants  to  have  an  enlargement 
of  the  thymus.  We  believe  that  the  difference  in  our  figures  can  be 
explained  liv  tlie  a^es  of  the  patient--.  Tn  their  series  forty-tive  were 
under  4  months  of  at.;e,  and  tliirly-livc  were  less  than  2  weeks  old.  In 
our  series  tlie  grejit  majority  of  patients  were  more  than  6  months  old 
and  some  were  as  old  as  12  years.  Bovaird  ami  Nkoll  *  have  shown  that 
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tl)e«weiglu  ot  tlie  thymus  is  greatest  at  birth.  Physiologically  it  dimin- 
ishes about  twenty  per  cent  during  the  first  five  years  and  further 
diDunishcs  after  this  tiine. 

In  the  acoompanyins  table  a  list  of  the  various  oouditions  is  given 
in  whidi  enlaigement  of  the  thymus  was  found.  One  is  stmdc  \fy  the 
fact  that  many  of  the  cases  are  associated  with  congenital  defects  and 
malformations.  Of  the  ninety  patients  who  showed  enlargement  of 
the  tltymus,  forty- f^nr  or  49  per  cent.,  came  to  the  hospital  fnr  the 
treatment  of  con^cnitai  mnlformations  or  defects.  It  we  c<in!,ider  only 
the  351  patients  of  whom  a  nietits'ftiogram  of  the  thorax  wa'^  taken, 
tlie  total  incidence  of  enlargement  of  the  thymus  is  25.6  per  cent. 

Snowmc  tbb  Vauous  CoNnmoNS  in  which  an  ENLAacsD 

Thymus  Was  Found 

No.  of  No.  of 

Disease  Cases        Disease  Cases 

Rickets   3  Congenital  elevation  of  sCajMiia... 

Harelip  and  cleft  palate  24  Coni>;Liiital  hydrocephalus   

Tuberculosis  of  spine   1  Sarcoma  ot  tlie  orbit  

Congenital  club  feet  4  Hemangioma   

Congenital    fflalfbrmatioii   of   ex-  Foreign  body  in  esophagus...  

tremities  ........................  3  Achondroplasia   

Phimosis  2  Hereditary  syphilis  

Tonsils  and  adenoids  14  Empyema   

Feeding  regulation  2  Phlyctcntilnr  ronjunftivitis  , 

Thymic  asthma   3  Foreign  body  in  bronchi  

Fracture  ol  nose   1  Spastic  paraplegia  , 

Congenital  goiter   1  Cretinism   , 

Imbecility    2  Congenital  dislocation  of  hips  

Pneumonia   4  Hypospadias   

Corneal  nicer  1  Lymphatic  leukemia  

Mastoiditis   1 


The  frequency  of  enlarged  thymus  in  infants  and  children  with  con- 
genital defects  is  also  shown  by  the  following  fact^ :  In  this  series  a 
roentgen-ray  examination  of  the  thorax  was  made  in  sixty-three  patients 
with  harelip  and  cleft  palate.  Twenty  f(»nr,  or  38  per  cent.,  slinwed 
thymic  enlargement.  In  ten  patients  with  spina  hifida  and  club  feet, 
seven,  or  70  p>er  cent.,  showed  a  shadow  which  was  considered  t»x) 
broad.  One  hundred  and  tea  patients  cunnng  tor  tonsil  and  adenoid 
operatioiis  had  roentgenograms  of  the  thorax.  Of  these  only  fourteen, 
or  13  per  cent,  showed  enlargement  of  iStvt  thymus  gland.  It  would 
seem,  therefore,  that  congenital  nudforroations  and  defects  are  fre- 
quently associated  with  thymic  enlargement.  This  fact  has  been 
impressed  on  tis  so  often  that  in  the  pediatric  clinic  we  now  have  a 
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roentgenogram  of  the  thorax  imde  of  every  istfant  and  child  vith 
congenital  malfonnations  and  defects  and  examined  catefuOy  for 

tfaynuc  enlai^g^ement. 

A  consideration  that  was  of  great  interest  to  us  in  this  analysts 
was  the  reliability  of  the  physical  examination  and  roentgen-ray  diag- 
nosis of  thymic  enlargement.  In  a  patient  who  has  never  had  thymic 
symptoms  and  who  has  not  the  appearance  of  a  thyniolymphatic 
status,  the  tinding  ot  an  enlarged  thymus  may  lead  one  to  the  belief 
that  the  shadow  cast  on  the  sensitized  j^ate  and  the  increased  percussion 
dullness  are  due  to  other  structures*  such  as  the  great  vessds  or  t^nds. 
However,  we  found  that  the  diagnosis  was  correct  in  the  great  majori^ 
of  cases.  The  criteria  of  Bladcfan  and  little  hold  good  in  our  series. 
We  found  that  roentgen-ray  treatment  reduced  the  shadow.  The 
shadow  was  exactly  the  same  as  that  found  in  patients  with  clinical 
evidence  of  thymic  enlargement.  In  this  series  seven  patients  sliowed 
no  evidence  of  an  enlarged  thymus  on  physical  or  roentgen-ray  exainma- 
tbn«  The  necropsy  confirmed  this  finding  in  eadi  instance.  In  five 
patients  thymic  enlargement  was  discovered.  The  necropsy  showed  not 
only  a  hyperplastic  thymus  but  the  other  findings  of  status  thymo- 
lymph  at  icus.  One  patient  in  this  series  presented  the  physical  findings 
of  thymic  enlargement  and  gave  a  characteristic  histon,'  of  thyniic 
asthnia.  There  was  also  a  congenital  heart  lesion.  This  patient  later 
developed  broncliopneumonia  and  was  admitted  to  the  hospital.  The 
roentgenogram  of  the  thorax  was  entirely  n^jative.  Nevertheless,  the 
patient  received  one  treatment  for  the  enlargement  of  the  thymic  gland 
as  recogiuzed  by  our  examination.  The  necropsy,  made  one  day  later, 
showed  a  brondiopneumonta,  congenital  stenosis  of  tiie  aortic  isdmnis, 
a  hyperplastic  thymus  with  some  atrophy  due  to  the  treatment,  and 
tlie  other  findings  of  status  thyniolyniphaticus.  For  some  unaccountable 
reason  the  roentgen  ray  failtd  to  show  either  the  enlarged  thymus  or 
the  bronchopneumonia.  Fxct-pt  for  this  one  instance,  necropsy  has 
confirmed  the  roentgen  diagnosis  in  every  case  in  whicli  it  hai  been 
permitted. 

The  nutritional  status  of  infants  and  diildren  with  tiiymic  enlarge- 
ment has  also  been  a  point  of  interest.  It  has  been  a  popular  conception 

that  thymic  enlargement  occurred  chiefly  in  well  nourished  persons. 
Our  findings  have  for  some  time  led  us  to  l)cHcve  tliat  such  is  not  the 
case,  in  which  respect  we  again  confirm  the  observations  of  Blackfan 
and  Little.  W  i-  have  frequently  found  an  enlarged  thymus  in  poorly 
nuurisiied  and  marantic  patients  and  just  as  frequently  have  we  found 
no  thymic  enlargement  in  well  nourished  infants  and  duldren.  The 
nutritional  status  and  bodily  conformation  have  by  no  means  ffhren 
us  the  suggestion  of  lymphatism  in  a  large  percentage  of  the  cases  here 
recorded.  It  has  snggested  this  state  ui  a  few  instances. 
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We  have  necrofMy  reports  on  six  patients  observed  during  the  tune 
of  dus  study,  whose  death  may  have  been  rebted  to  enlargement  of 
die  thymus  gland  or  to  status  tfiymolymphaticus. 

ABSTRACT    OF  CASES 

Cass  1  (5381).— A  boy,  aged  12,  was  admitted  to  the  hospital  becau&e  of 
convalsioiu,  defective  visioii,  and  a  spee^  defect.  The  dinical  diagnorii  wu 

epilepsy  and  motor  aphasia  with  the  possibility  of  a  localized  lesion  in  the  brain. 
An  exploratory  decompression  was  periormed  but  nothing  abnormal  was  found. 
The  patient  died  six  hours  after  the  opeimtioo.  The  necropsy  report  waa: 
Status  lymjtliaticus ;  lipoidosis  of  the  siiprnrcnals ;  persistent  hyperplastic  thymiu. 
A  roentgenogram  of  the  thorax  was  not  taken  in  this  case. 

Case  2  (S39Sfi).— A  poorly  noortsbed  baby,  aged  6  weeitt,  was  admitted  to 
the  hospital  because  of  bronchopntinnonia.  Thymic  asthma  and  a  congenital 
heart  lesion  had  previously  been  diagnosed.  The  roentgenogram  of  the  thorax 
was  negative  for  all  ctmditiotu.  The  patient  received  one  therapeutic  roentgen* 
ray  treatment  the  day  before  death.  The  necropsy  report  was :  Thymico- 
lymphatic  constitution;  hyperplastic  thymus  with  roentgen-ray  atrophy;  acute 
bronehopaeunMMiia;  congenital  atenosis  of  the  tsChmiu  of  the  aorta. 

Case  ^  ('5762'). —  .\  mahiourlshcd  infant,  as<  d  5  months,  was  admitted  to 
the  hospital  because  of  hydrocephalus.  The  infant  also  showed  signs  of  rickets. 
The  report  of  the  haeterlologic  exatnination  of  the  eerebrosphial  fluid  was  a 
meninj?ococcic  infection.  FoHowincr  the  second  injertion  of  scrvini  into  the 
ventricles,  the  temperature  rose  quickly  to  107  F.  and  death  occurred  a  few 
honra  later.  The  findings  at  the  necropsy  were:  Internal  hydrocephalus i 
papilloma  of  the  choroid  plexus;  status  thymnlymphattrus ;  h\ perplasia  of  the 
suprarenals;  rickets.   A  ruentgenogram  of  the  thorax  was  not  taken. 

CAffi  4  (6241)^ — boy,  aged  3  years,  was  admitted  to  the  hospital  for 

removal  of  tonsils  and  adenoids.  Tie  also  had  achondro;)lasia.  A  roentgen- 
ogram of  the  thorax  was  taken  in  order  to  show  the  bony  structures.  No 
mention  of  the  tliymns  gland  was  made  in  the  report.  The  diild  died 
immediately  after  the  operation.  The  necropsy  report  was:  Marked  thymic 
hyperplasia;  thymicolymphatic  constitution;  hypoplasia  of  the  suprarenals; 
adiottdroplasia.  At  our  request  the  plate  was  re-examined  several  months  later 
and  a  very  definite  shadow  of  an  enlarged  thymus  gland  was  found 

Cas£  5  (6451). — A  marantic  infant  was  admitted  to  the  hospital  for  severe 
diarrhea  with  toxic  symptoms.  Aftvr  a  stormy  course  during  whidi  time  many 
infusions  were  given,  the  infant  recovered  anil  bcf^an  to  do  very  well  at  home. 
The  baby  was  readmitted  to  the  hospital  at  the  age  of  seven  months  because 
of  otitis  media  and  pyuria.  The  patient  was  mudi  improved  four  days  later 
and  had  a  normal  temperature.  Death  occurred  suddenly  that  day.  The 
pathologist  reported:  Otitis  media;  lymphatic  constitution;  suprarenal  hypo- 
plasia with  fipoidosis:  fayperplaahi  of  the  tiiymus,  especially  of  the  medullary 
portion. 

Case  6.— A  fairly  well  nourished  infant,  aged  3  months,  was  admitted  to  the 
hospital  for  the  repair  of  a  harelip  and  cleft  palate.  The  roentgenogram  of 
the  thorax  showe<I  an  enlarged  thymus.  The  patient  received  two  pre-operati\  e 
treatments  at  weekly  Intervals  and  then  was  operated  on  successfully.  The  con- 
valescence was  rapid  and  mieventf ul.  Two  months  later  tfie  patient  was  scheduled 
for  the  second  operation.  He  was  found  dead  in  bed  the  ni^ht  before  he  was 
to  be  operated  on.  At  necropsy  the  following  diagnosis  was  made:  Thymico- 
lynqlhAtie  constkutioa;  hyperplastic  thymus  (cortex  only);  lymphoid  byper^ 
plada;  tuprarenal  hypoplasia;  cardiac  dilatation;  pulmonary  eoogcatioa. 

Does  the  preoperative  roentgen-ray  treatment  of  patients  who  have 
entargement  of  the  thymus  gland  lower  the  number  of  operative  deaths? 
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We  believe  tint  it  does,  although  it  is  very  difficult  to  prove  this  point 
definitely.  In  thb  series  of  cases  there  was  no  immediate  death  follow* 
ing  operative  procedures  in  patients  treated  before  opetatkm.  There 
also  were  no  sudden  deaths  in  the  patients  who  did  not  show  enlarge- 
ment of  the  thymus.  It  seems  more  than  a  coincidence  that  the  patients 
who  died  suddenly  after  operati\'e  procedures  all  showed  a  thymo- 
lymphatic  constitution  and  none  of  tliem  hatl  licen  treated.  Yet  these 
facts  do  not  justify  «i  dog^iatic  statement  that  the  mortality  rale  has 
been  lowered  because  we  liave  treated  the  patients  before  operation. 
We  do  not  know  what  would  have  happened  lad  these  patients  received 
no  treatment.  Statistics,  too,  are  unreliable.  It  has  been  our  impression, 
and  that  of  others  in  the  hospital,  that  the  immediate  mortality  rate 
following  operation  in  infants  and  children  has  been  lowered,  but  there 
are  so  many  other  factors  which  may  play  a  part,  such  as  better  technic 
and  anesthesia,  better  preoperative  care,  different  types  of  cases,  etc., 
that  we  cannot  be  sure. 

It  is  quite  certain  that  all  patients  with  enlargement  of  the  thjTiius 
do  not  (He  when  ojierated  on.  A  little  l)oy  wiiosc  L,'eneral  ap{)earance 
and  physical  examination  suggested  ihyniii  liyperplasia  came  into  the 
hospital  for  circumcision.  A  roentgenogram  of  the  thorax  was  ordered 
to  confirm  our  diagnosis.  Through  a  misunderstanding  tiie  patient  was 
operated  on  before  the  picture  was  taken.  The  operatbn  and  his 
cimvalescence  were  uneventful.  The  roentgenogram  was  then  taken  and 
disclosed  an  enlarged  thymus  for  which  he  was  treated.  A  little  girl, 
aged  2  years,  with  a  long  standing  pyuria  was  admitted  for  cystoscopy. 
There  was  nothing  in  her  history  to  suggest  thymic  enlargement.  While 
under  ihe  anesthetic  she  had  a  convulsive  seizure.  A  roentgenogram 
of  the  thorax  disclosed  an  enormous  thymic  shadow  for  which  she 
was  treated.  Gerstley  *  reported  an  interesting  case,  that  of  a  little  hoy 
who  was  known  to  have  thymic  enlargement,  lie  needed  a  tonsil 
operation  very  badly.  This  was  done  and  no  untoward  results  occurred. 

On  the  other  hand,  it  seems  reasonable  to  give  these  patients  tiie 
benefit  of  a  treatment  which  we  know  will  reduce  the  sise  of  the  thymus 
gland.  We  are  aware  of  the  marked  reduction  in  size  of  the  thymus 
that  can  be  secured  when  patients  with  thymic  symptoms  are  exposed  to 
therapeutic  roentgen  rays  or  to  radium  emanations.  We  know  of  no 
refwrts  of  harmful  tfTects  following  this  fomi  of  treatment  of  the 
thytmts  and  we  have  never  observed  any  in  "hi  clinic.  Because  some 
patients  with  thymic  hyperplasia  go  through  operations  nr  severe  ill- 
nesses without  trouble,  does  not  mean  that  ail  will  du  so.  W  e  have 
no  means  of  knowing  beforehand  who  will  be  the  fortunate  ones.  It 

4.  Gersttey:   M.  Ciinici  N.  Americs  S:245  (July) 
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would  seem,  tbeicfore,  that  the  teduction  of  an  e&laiged  diymiis  is 
indicated  in  all  patients  before  operation. 

How  shall  we  treat  nonoperative  cases  whidi  show  thymic  enlaxige- 
ment?  We  have  given  all  these  patients  roentgen-ray  treatments  in 
order  to  reduce  the  size  of  the  gland.  It  is  our  belief  that  this,  too, 
is  a  t>eneficial  procedure.  It  has  long  been  known  that  some  patients 
witli  eiilarpcment  of  the  thymus  react  to  illnesses  in  a  violent  manner. 
For  example,  an  infant  aged  9  months  mntrarted  pmuinonia.  The 
temperature  ([uickly  rose  to  106  F.  and  death  occurred  in  two  davs. 
The  necropt>y  sliuwed  a  large  hyi)t;ri)la<tiL  thymus,  statu-  tliynio- 
lymphaticus,  an  extensive  pneumonia  with  Ijegtnning  empyema  on  the 
right  side.  A  malnourished  infant  contracted  pertussis  and  later  lobular 
pneumonia.  At  the  end  of  the  second  wedc  the  temperature  rose  to 
106  F.  and  the  infant  had  a  series  of  convulsions  with  temporary 
cessation  of  respiration  eadi  time.  The  infant  finally  recovered,  except 
for  a  marked  stridor  and  rapid  respirations.  A  roentgenogram  takA 
at  this  time  showed  thymic  enlargement.  After  tlic  inland  had  l>een 
redticed  ia  size  the  stridor  disappeared  and  the  respirations  became 
normal. 

What  happens  to  these  patients  with  thymic  enlari^etncnt  and  no 
symptoms  if  they  are  left  untreated?  In  many  in>t;uKe^  tlie  gland 
undergoes  a  gradual  physiologic  atrophy  and  nothing  iiapiJens.  In  other 
cases,  the  thymus  enlargement  persists  into  adult  life  and  may  then 
cause  symptoms.  "Thymic"  deaths  have  been  observed  in  adult  patients 
at  this  hospital  since  we  have  been  paying  particular  attention  to  this 
subject.  Dufii^  the  influemta  q>idemic  of  1918,  we  cared  for  soldiers 
in  our  wards.  Many  of  fht  fatal  cases  showed  a  persistent  hyper^ 
plastic  thymus  at  autopsy. 

It  would  seem  advisable  to  watch  persons  in  whom  thymic  hyper- 
trophy is  detected.  If  they  develop  symptoms  they  should  be  treated 
at  once.  If  one  does  not  think  it  advisable  to  reduce  the  size  of  the 
gland,  frequent  examinations  sliouKl  he  made  to  determine  whether  the 
thymus  is  undergoing  the  normal  gradual  atrophy.  If  it  is  not,  it 
should  be  treated. 

CONCLUSIONS 

1.  In  a  series  of  two  thousand  consecutive  hospital  admissions, 
thymic  enlargement  was  diagnosed  in  ninety,  or  4.5  per  cent.  Of 
these  ninety  patients,  eighty-seven  gave  no  history  or  presented  no 
symptoms  of  thymic  involvement. 

2.  Enlargement  of  the  tliymus  was  noted  in  25/)  per  cent,  of  all 
the  patients  who  had  a  roentgenogram  of  the  thorax  made. 
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3.  Patients  with  congenital  defects  and  malfonnatk»is  are  more 

apt  to  have  thymic  enlargement  than  are  odier  patients. 

4.  It  is  possible  that  the  mortality  rate  of  operated  cases  was  lowered 

by  preoperative  thymic  treatment. 

5.  It  would  sccni  advisable  to  give  thymic  treatment  to  per<Jons  with 
thymic  enlargement,  even  though  they  have  no  clinical  evidence  of 
thymic  hyperplasia. 
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CLASSIFICATION   AND  .MANAGEMENT   OF  ASTHMA 

IN  CHILDHOOD  ♦ 

THE  tMPORTAltCB  Ot  KABBIT   HAIR  AS  A   CAUSK  IN 

NEW  YORK  CITY 

NILS  P.  LARSEN,  M.D.,  amv  SAMUEL  D.  BELL,  M.D. 

tnW   VOBK  CITY 

It  was  deemed  worth  while  to  publi'-h  a  report  of  the  first  one 
hundred  cases  seen  in  ihe  Cliildren's  Aslhaia  Class  at  Bellevue  Hospital 
on  account  of  the  unusually  high  percentage  of  positive  reactions  to 
aitima]  emanations.  The  report  also  emphasizes  the  necessity  of 
sqxuratit^  true  asthma  from  chronic  puhnonaiy  infections  in  children. 

The  consideration  of  asthma  and  allied  conifitions  has  been  reviewed 
so  often  and  so  thoroughly  of  late  that  no  attempt  will  be  made  to 
summarize  the  literature  on  the  subject. 

Dta^jnosis. — -The  classification  of  the  casef;  into  either  sensitive  or 
nonsensilive  was  not  usually  made  until  the  patients  had  been  under 
observation  tor  some  time.  The  patients  were  given  the  telephone 
number  of  one  of  the  attending  physicians  and  urged  to  call  him  at 
the  onset  of  an  attack.  Whenevo-  possible,  a  visit  was  made  at  mioe 
and,  though  this  was  not  practical  in  eveiy  case,  an  effort  was  made 
tQ  study  the  type  of  the  attack  and  only  thereafter  was  a  definite 
diagnosis  made. 

The  cases  seen  were  placed  in  one  of  two  groups  according  to  the 
following  clinical  findings: 

SSNSITIVB  TYPE  MOMStMSITlVB  TVPt 

I.  Course  or  THE  Disease 


Periodic  attacks  with  complete  or 
nearly  complete  cessation  of  pathologic 
signs  between  die  attacks. 


Either  chronic  cough  without  dys- 
pnea or  periodic  remissions  with 
moderate  dyspnea  but  the  pathologic 
signs  tended  to  remain  constant  be- 
tween die  remissioas. 


2.  Type  of  the  Attack 


Onset  in  which  dyspnea  was  the 

mo<;t  prominent  symptom.  This  wns 
usually  characterized  by  slow,  labored 
breathing  with  prolongation  of  the 
expiratory  phnsc  up  to  the  Ix  sjinnincr 
of  the  inspiratory  phases  so  that  ilicrc 
was  no  period  of  rest  between.  Cough 
wa?  not  prominent  at  first  but  later, 
after  the  dyspnea  had  begun  to  sub- 
side, it  beoune  more  prominent  and 


In  those  with  periodic  remission 

cotiph  nt  the  onset  was  the  most 
proiiiiiieut  .symptom.  Dyspnea,  if  it 
appeared  came  on  from  twenty-fottr 
to  forty-eight  hours  later  nnti  wns  not 
as  severe  as  in  the  sensitive  lypc.  It 
also  had  a  tendency  to  be  more  inspira- 
tory in  type.  On  auscultation  during 
the  attack  the  rales  were  often  very 
similar  to  those  foand  in  the  sensitive 


•Submitted  for  Publication  Aug.  25,  1922. 

*  From  the  Children's  Medtcal  Division  of  BeUevue  Hospital. 
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2.  Twi.  OK  THK  ATr\CK—(C'>titinurd) 

lasted  after  the  dysjmea  had  entirely  Qrpc  and  later  also  showed  a  loose 
disappeared.   On  anscuHatton  in  the    quality,  tmt  bttwcen  the  attacks  thete 

early  stages  the  rales  were  similar  in     showci!  a  tendency  to  remain  con^t:^rT 
all  parts  of  the  chest  and  occurred     though  fewer  in  number.    There  wa& 
about  cqtutHy  during  all  parts  of  both    neuff  always  acceleratioa  of  tlie  pnbe 
inspiration   and   expiration.     Toward     rate  accompanied  hf  a  riae  in  tcnpcnr 
tbc  Old  the>'  becanie  !uO!>er  and  were  ture. 
patchy  in  their  distribution,  rescmbliay 
those  of  simple  Ijroiuliiti^.    There  was 
usually  acceleration  ot  the  pulse  rate 
bat  no  rise  in  tenqtcratnre. 

3.  DURATHMT  or  THE  ATTACK 

ITiis  varifil  from  a  few  minutes  This  varied  from  a  few  days  to  a 
to  a  few  days  and  was  followed  by  a  week  or  more  and  convalescence  was 
relatively  rapid  convaleioenoe.  ntalMtr  slower. 

4  QuAUTY  or  ram  Smtvu 

W  hen  obtained  this  showed  a  fairly  This  was  slightly  more  profuse,  was 
clear  gelatinous  material  with  small  thick,  yellow  or  greenish,  sind  ^irulcttL 
opaque  bodies,  LaerniecTs  pearls. 

5.  Behavior  to  Eiunsraiiif 
Intramuscular  injev:tion>  of  a  solu-         The  rdtef  obtained  was  aol  as 
tion  of  epinephrin  chlorid,   1 :  1,0U0  marked, 
gave  maifced  inmiediate  teniporaiy  re- 
lief. 

Tlic  two  types  are  often  extremely  hard  t<i  diiTerentiatc  as,  after 
repeated  frequent  attacks,  the  -^pn^itive  type  may  have  puny  si^n>  of 
a  subsequent  bronchitis  vthicii,  liuwever,  fmally  clears  up  when  the 
attacks  cease.  Roentgen- ray  examinations  were  made  of  every  case 
as  a  routine  as  wdl  as  total  and  differential  white  blood  odi  counts.  The 
differential  cell  count  in  the  sputum  showed  a  high  percentage  of 
eosinophils  in  both  types.  These  criteria  were  found  of  only  occa- 
sional value  in  making  the  diagnosis.  It  is  perhaps  well  not  to  draw 
a  hard  and  fast  line  Ixi-twcen  the  two.  It  is  only  Iiy  taktnj^  all  factors 
into  consideration  that  tiie  impression  is  gathered  that  tlie  child  adheres 
more  to  one  gruup  than  the  other.  No  one  factor  is  sufficient  to  make 
the  diagnosis  and  all  factors  are  not  found  in  c\cry  case. 

It  is  interesting  to  note  that  in  the  sensitive  group  tfie  average  age 
of  onset  was  37  years,  the  earliest  case  occurring  at  hirdi  and  die  oldest 
child  being  9  years  of  age.  The  average  duration  was  5.92  years.  In  the 
nonsensitive  group  the  average  age  of  onset  was  3.42  years,  the  youngest 
patient  being  aged  3  months  and  the  oldest  11  years.  The  average 
duration  was  4.02  years. 

Skin  reactions  to  proteins  were  ])crf(irmcd  at  the  clinic  and  usin<,' 
tliese  in  conjunction  with  the  clinical  lindings  the  cases  were  classitied 
as  follows; 

Group  I,  sensitivity  determined,  44  cases;  group  II,  sensitive  type  but  reac- 
tions negative,  12;  group  III,  chronic  bronchitis.  33;  gnnp  IV*  not  saflieientlr 
tested  to  classify,  11.  Total  IQO  cases. 
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Group  I. — SemsUivity  determined. — Of  the  forty- four  cases  in 
which  sensitivity  was  determined,  thirty -one.  or  70  per  cent.,  ^ve  posi- 
tive skin  reactions  to  one  protein,  and  tliirtccn.  or  M)  jxT  cent.,  pave 
reaction.s  to  more  than  one  protein.  The  number  ot  reactions  tried 
on  each  patient  varied  from  seven  to  forty-five.  When  there  was  a 
ddiiute  historjr  of  contact  witfi  a  certain  proton  fidlowed  by  symptoms 
and  when  a  definite  sldn  reaction  to  that  protein  was  obtained,  it  was 
not  considered  necessary  to  try  further  tests. 

In  this  group  the  realbting  proteins  were: 

Rabbit  hair,  32  positive  reactions ;  li<>r>(  dander,  8;  cat  hair,  6;  dog  hair,  1; 
gaiiie»'i»ig,  1;  fcathcn,  1;  foods,  %;  poltcos,  3;  total,  60  pocttm  nactioos. 

Of  sixty  positive  reactions  obtained*  thirty-two,  or  53  per  coit., 
were  from  cases  which  showed  sensitivity  to  rabbit  hair.  Walker,' 
on  the  other  hand,  said,  "Of  the  anim.nl>.  the  horse  is  the  chief  cause 
and  the  cat  is  a  frequent  cause;  other  animals  play  a  nuQor  role." 
Tiic  iH)ssible  significance  of  this  will  be  discussed  later. 

The  skin  reactions  w^ere  performed  by  the  standard  scraicii  method 
and  read  at  tiie  end  of  twenty  tninutes.  No  one  of  tht  reactions 
included  was  less  than  two  frfus  and  tiie  majority  were  four  plus.' 
Wherever  possible,  every  positive  reaction  was  checked  by  an  intra- 
cutaneous test,  using  solutions  supplied  by  Dr.  Coca.  The  two  methods 
cannot  be  compared  directly  as  shown  in  a  previous  paper.'  In  the 
present  series  the  hensitivity  as  determined  by  the  two  methods  aijreed 
in  twenty-nine  persons.  In  several  inst.mces  one  sample  of  a  dry 
cummercial  preparation  would  give  a  negative  reaction,  whereas  another 
sample  from  the  same  commercial  house  would  give  a  definitely  positive 
reaction.  These  preparations  were  tested  rqieatedly  on  sendttve  sub' 
jects.  Some  of  tfie  powders  which  failed  to  react  were  from  fresh 
kits.  It  was,  therefore,  not  a  qtiestion  of  age  or  dampness.  In  one 
instance,  three  different  samples  failed  to  react,  whereas  a  fourth 
preparation  gave  a  defixute  reaction.  There  was  no  apparent  difference 
in  these  preparations  in  crnss  appearance  or  "iohibiHTy  and  the  [msitive 
reaction  was  obtained  with  a  i>owdcr  bought  four  montlis  before  two 
of  the  others  which  gave  no  reaciinns. 

P.seudoreactions  were  not  uncommon  with  boili  metliods.  These 
reactions  were  moderate  in  size,  definitely  larger  than  the  controls  and 
sometimes  showed  pseudopods.  Repeated  skin  tests  on  different  days 

1.  Walker,  I  C  ;  Tin  Cati^e  and  Treatment  of  Bronchial  Asthma,  M.  Ciin. 
N.  America  1:1177  (Jan.)  1918. 

2.  In  the  cutaneoiM  method  one  pins  was  used  to  indicate  a  reaction  in 
which  the  wheal  measured  from  0.5  to  1.0  cm.;  two  plus,  from  IJO  to  IJS  cm.; 
tiiree  plus  from  1.5  to  2.0  cm.,  and  four  plu.s,  above  2.0  cm. 

3.  Larsen.  N.  P.,  Alexander.  H..  and  Pa<l<lock-.  R.:  Branchial  Asdima  and 
Allied  Conditions,  J.  Immnnol.  7:81  (March)  1922. 
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proved  them  to  be  negative.  This  type  of  reaction  may  well  account 
for  some  of  the  results  obtained  on  normal  children  by  Baker*  and 

by  Peshkin  and  Rest.* 

Several  cases  slujucd  [positive  fkin  reactions  to  proteins  which  had 
iiu  relation  to  the  production  ot  symptoms.  This  has  also  been  reported 
by  Walker,  Caulfeild  and  others.  On  the  Other  hand,  in  two  eases  of 
food  sensitivity,  attacks  fegulaiiy  followed  the  ingestion  of  certain 
foods,  but  all  skin  tests  remained  negative. 

These  variations  emphasize  the  fact  that  the  skin  reaction  is  merdy 
one  factor  in  making  the  diagnosis.  Whether  positive  or  negative, 
the  skin  test  must  not  be  allowed  to  outweigh  all  other  contradictoty 
evidence. 

In  all  these  cases  an  auempt  was  made  to  trace  possible  contact 
with  the  reacting  protein,  either  in  the  home  or  in  the  environment. 
In  thirty-two  cases,  or  7Z  per  cent,  the  source  of  the  protein  was 
found.  In  rabbit  hair  cases  the  source  was  found  in  pillows,  mattresses, 
comforters,  collars  on  coats,  hats,  nmffs,  playthings,  diest  protectors, 
rabbits  as  pets,  and  unskinned  rabbits  brought  into  the  home  for  food. 
In  some  homes  the  amount  of  rabbit  hair  was  really  astonishing.  One 
father  brought  to  the  clinic  nine  ^^nniples  from  different  pillows  nnd 
mattresses  in  his  hume.  all  of  which  contained  either  pure  rabbit  hair 
or  a  mixture  of  rabbit  hair  with  feathers  or  cotton.  With  one  girl 
the  attacks  of  asthma  were  definitely  identified  with  the  wearing  uf 
a  hat  which  had  been  bought  as  a  "beaver"  hat.  When  bits  of  hair 
from  this  hat  were  teased  out  and  put  under  the  microscope  they 
were  found  to  be  of  two  different  types;  the  long  silky  hairs  on  the 
surface  were  from  some  animal  otfier  than  a  rabbit  and  very  dosdy 
resembled  cat  hairs,  but  deeper,  in  the  more  densely  matted  or  fdt 
part  of  the  hat,  the  material  was  undoubtedly  rabbit  hair.  Eight  cases 
of  this  type  of  asthma  have  been  described  by  Ratner,'  one  of  which 
was  also  caused  by  a  felt  hat. 

The  method  of  identifying  epidermals  is  worthy  of  note.  The 
micro?icoj>e  is  invaluable  and  it  is  well  to  have  on  hand  samples  of 
known  epidermals  for  comparison,  A  small  amount  of  the  unknown 
material  is  placed  on  a  slide  and  a  drop  of  70  per  cent,  alcohol  allowed 
to  fan  on  it.  This  flattens  the  material  and  when  the  alcohol  has 
ahnost  evaporated  another  drop  of  a  weak  solution  of  alakali  is  added 
and  a  cover  slip  placed  on  this.    More  permanent  slides  must  be 

4.  Baker,  H.  M.:  Incidence  of  Protein  Sensitization  in  the  Normal  Chik!* 
Am.  J.  DtB.  Child.  »sll4  {Feb.)  1920.  ' 

5.  Pi  shkin,  M.  M..  .ind  Rost,  VV.  L. :  The  Incidence  of  Protdn  Sointizatioa 
in  the  Normal  Child,  Am.  J.  Dis.  Child.  SS:5l  (Jan.)  1922. 

6.  Ratner.  B.:  Rabbit  Hair  Asthma  in  Qiildren,  M.  Oinlcs  N.  America 
S:1129  (Jan.)  \922, 
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imbedded  in  glycerin  or  balsam.  On  sudi  a  slide  rabbit  hair  has  a 
diaiacteristie  appearance.  In  the  finer  or  down  hatn  ftut  cdls  are  in 
mii^  layers  and  when  the  sides  of  these  are  examined  the  margins 

of  the  cells  are  seen  to  overlap,  giving  an  imbricated  or  shin^^lc-like 
appearance.  Tht'se  form  tiny  barbs  along  the  hairs  and  though  this 
is  tnie  to  a  cerfaiti  extent  of  all  hair.>.  the  barbs  arc  rather  more 
pronnneui  n\  r  iLlnt  iiair.  It  is  the  interlocking  of  these  barbs  that 
gives  tiie  strength  and  firmness  to  commerciaU  fdt. 

Treaimentj—T^  most  rational  mediod  of  treatment,  as  shown  fay 
Cooke  and  others,  is  to  remove  the  offending  protein  from  the  environ- 
ment of  tho  sufferer.  The  resuk  is  usually  very  striking.  Complete 
desensidzation  as  produced  by  Schloss '  in  a  food  case  is  apparently 
not  readily  obtained  in  fx^r^ons  sensitive  to  inhaled  proteins  This 
has  been  repeatedly  shown  m  pollen  cases.  These  must  Ik-  reinjected 
each  year.  Walker  '  puWishcd  n  series  ot  twelve  animal  luiir  cases 
treated  with  gradually  increasing  doses  of  the  offending  protein  with 
very  good  results.  .He  concludes^  ''I^itients  whose  asdmu  is  due  to 
tfw  protein  of  horse  dander  and  cat  hair  are  rdieved  of  asthma  by 
sttfacntaneous  injections  of  tii^e  proteins.  The  more  thorough  the 
treatment  the  more  permanent  the  relief."  Longcope*  reports  a  case 
of  chicken  feather  sensitivity'  in  which  asthma  had  existed  for  niiu-tcen 
and  a  halt  years.  After  twenty-one  injections,  the  highest  l>ein{;  0.5 
c.c.  of  a  1 :  500  solution  of  the  protein,  the  patient  remained  well. 
The  removal  of  the  feathers  was  not  mentioned. 

In  the  present  series  an  attempt  was  made  to  remove  the  offending 
protein  from  the  home  in  every  case.  Injecdons  of  a  solution  of 
rabbit  hair  protein,  however,  were  also  given  to  twenty  children  who 
were  sensitive  to  this  protein.  This  was  done  for  several  reasons. 
First,  it  at  least  produces  increased  tolerr-.tire  toward  the  offending 
protein,  if  not  complete  descnsitization.  Secondly,  the  repeated  injec- 
tions gfive  an  opportunity  to  teach  the  patient  how  to  control  his 
asthma.  Just  as  a  tubercular  patient  is  tau^t  how  to  care  for 
faimsdf,  so  an  asthmatic  must  be  taught  to  watdi  carefully  for  possible 
harmful  protein  contact.  This  is  only  accomplished  after  repeated 
visits.  Thirdly,  it  helps  to  keep  the  case  under  continued  observation. 
Lastly,  the  p>\  c]nc  effect  that  somethiiig  definite  is  being  done  undoubt- 
edly gives  the  subjects  a  happier  point  of  view  and  a  better  chance  to 
live  a  more  nonual  life. 

7.  SdiloM,  O.  M.:  A  Cue  of  Allergy  to  Common  Foods.  Am.  J.  Dis. 

Child  3:341  (Jane)  191? 

8.  Walker.  I.  C:  Treatment  of  Patients  with  Bronchial  AsUiiim  with 
Subcutaneous  Injections  of  the  Protdns  to  which  thejr  are  Senshlve,  J.  M. 
Research  36:423  (Tuly)  1917. 

9.  Longcope,  W.  T. :  Protein  Hyperseusitiveness  and  its  Importance  in  the 
Etiology  of  Disease,  J.  A.  If.  A.  77i1S3S  (Nov.  12)  1921. 
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Just  what  role  the  injections  had  in  the  results  obtained  is  hard  to 
determine.  Most  of  the  patients  were  started  with  3  minims  of  a 
1 :  100.000  solution  and  carried  through  several  injections  of  a  1 :500 

solution.  The  injections  were  increased  from  1  to  3  minims  per  week. 
Of  the  twenty  children  who  received  injections,  one  child  f.iiled  to 
show  any  improvement  and  three  showed  only  slight  iniprmement. 
In  two  cases  in  which  no  rabbit  hair  was  found  in  the  home,  attacks 
ceased  after  die  first  injection.  To  date,  a  period  of  nine  months, 
there  have  been  no  further  attacks.  Prior  to  this  attadcs  had  been 
almost  constant,  in  one  of  the  cases  for  three  years,  in  the  other  for 
four  >x!ars.  In  twelve  cases  in  wliich  the  protein  was  located  and 
removed  immediate  relief  followed.  The.se  patients,  however,  were 
also  g^ven  injtxtions.  Two  other  patients  who  came  irregularly  to 
the  clinic  slmual  about  30  per  cent,  improvement. 

All  the  injected  subjects  were  tested  repeatedly  to  note  the  etlect 
on  the  skin  reaction.  Individual  skins,  or  perhaps  individual  sites 
on  the  skin,  showed  considerable  variation  in  the  size  of  of  the  reaction 
at  various  times.  There  was,  however,  no  constant  decline.  At  the 
end  of  the  series  in  no  case  was  there  a  change  in  the  size  of  the  sldn 
reaction  as  far  as  the  diagnostic  test  was  concerne<l.  No  attempt 
was  made  to  see  if  the  reaction  had  changed  as  regards  dilute  miIu- 
tions.  \\  alker  '**  showed  a  great  decreajse  in  the  reaction  to  the  dilute 
solutions  in  his  pollen  series  and  *■  a  disappearaiKe  in  some  of  his 
dander  cases,  after  a  series  of  injections. 

One  of  the  patients  who  was  sensitive  to  timothy  had  been  well 
for  three  seasons  in  a  timothy  district  and  for  eight  years  previous 
to  this  time  had  suilered  from  typical  early  hay-fever.  Nevertheless, 
he  gave  a  markedly  positive  skin  reaction  to  timothy.  The  relation 
l>etween  the  size  of  the  skin  reaction  and  symptoms  is  still  ui^en  tu 
question. 

Group  II. — In  thi.-i  group  were  placed  twelve  ca^cs  in  whicli  all 
evidence  pointed  to  a  definite  protein  sensitivity.  All  skin  tests  were 
repeatedly  negative, 

Gaoup  III. — Chronic  Bronchitis. — ^Of  the  thirty-three  cases  in  this 
group  none  showed  positive  skin  reactions. 

Treeament. — For  the  first  year  at  the  clinic  it  was  decided  to  find 
out  what  this  group  would  do  under  general  care.  This  consisted  in : 

1.  Removal  or  treatmem  of  any  points  of  focal  infection  that  could 
be  found  along  the  respiratory  tract. 

2.  Home  hygiene  or  country  visits  for  as  long  as  possible. 

3.  Rest. 


10.  Walker,  I,  C. :  I'rcqviciii  Causes  and  the  Treatment  of  Seasonal  Hav- 
Fevcr,  Arch.  Int.  Med.  S8:7l  (July)  1921. 
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4.  Open  air  daaaes  in  school,  die  diet  beii^  also  increased  by 
additional  food. 

5.  Cod  liver  oil  preparations. 

At  the  end  of  this  year  it  is  felt  that  eighteen  of  the  thirty-three 
patients  show  enougii  improvement  to  warnmt  their  l^eing  classed  as 
distinctly  improved,  as  against  titteen  whose  condition  has  remained 
undiaaged.  Of  tfiose  unproved,  ten  have  shown  an  absoliite  cessatioa 
of  all  attacks  and  pathologie  s^ns,  while  eight  seem  to  be  improved 
bnt  still  show  some  attacks  and  pathofegic  physical  signs. 

As  the  quality  of  improvement  is  an  extremely  diflicult  factor  on 
which  to  base  conclusions,  great  care  has  been  used  in  making  this 
summary  and  the  feelint,'  is  held  that  if  any  error  has  been  made  it  is 
on  the  side  of  cnn>ervati>rn.  A  substantial  proixirtion  of  this  group 
would  seem  to  yield  to  simj)le  hygienic  measures  without  s|iccitic  treat- 
ment. It  would  be  well  to  keep  this  proportion  in  mind  in  drawing 
conclusions  from  cases  treated  witfi  vaocnies. 

Gaoup  IV.^In  tfiis  group  were  placed  cases  which  might  bekmd 
to  either  Groups  I,  II  or  III,  but  due  to  insufficient  observation  it 
was  not  possible  to  classify  them.  Eleven  cases  were  pboed  in  this 
grouQ. 

DISCUSSION 

A  comparison  of  this  series  with  some  of  tfie  otiiers  already 
published  is  shown  in  the  accompanying  table. 
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These  (HtTercnt  series  include  subjects  expo.sed  to  different  environ- 
ments. Those  in  the  present  series,  living  in  crowded  quarters  on 
iSxt  tower  East  Side  of  New  York  Gty,  were,  as  has  been  shown. 


Digitized  by  Google 


448     AMERICAN  JOURNAL  OF  DISEASES  OF  CHILDREN 


exposed  to  large  quantities  of  rabbit  bair.  The  cases  (from  New 
Orleans)  in  Sdieppegrel's  series  ^*  were  undoubtedly  exposed  to  gveator 

concentrations  of  pollens.  The  environments  of  the  others  are  not 
known  but  were,  no  doubt,  different  from  the  lower  East  Side  of 

New  York  City. 

Cooke  and  \  auder  \"eer,"'  in  reviewing  tlieir  series  of  cases, 
remarked,  ''The  mere  fact  that  over  42  per  cent,  of  a  laige  nnmber 
of  sensitization  cases  are  dinically  multiple  in  type  soggests  very 
strongly  the  fact  that  such  individuals  as  a  group,  possess  a  very 
peculiar  capacity  to  become  sensitive  in  a  natural  way,  to  certain  p(0- 
tein-i  to  which  their  environment  and  habits  of  life  frequently  expose 
them,  and  reasoning  from  analoi^  then  we  might  expect  that  any  fonn 
of  foreign  protein  parenter.dly  introduced  would  readily  render  them 
acutely  sensitive."  In  one  series  of  nonsensitive  subjects  and  another 
series  of  sensitive  subjects  they  compared  the  effect  of  the  iatroductioa 
of  forogn  serum.  The  two  groups,  however,  shcvwed  practically  no 
difference.  They  conclude  that,  "evidently  the  type  of  clinical  sensitixa* 
tion  that  they  (patients)  acquire  and  maintain  is  dependent  upon  some 
other  factor  than  the  mere  parenteral  injectioa  of  native  heterologDUS 
4)rotein." 

Although  the  present  series  is  too  sniall  to  warrant  any  definite 
conclusions  yet  added  to  the  evidence  that  a  very  high  pcrcent^e  of 
patienis  react  to  a  number  of  proteins,  it  certainly  suggests  the  pos- 
sibility that  the  type  of  protein  in  the  environment  may  have  some 
relation  to  the  subsequent  sensitivity.  One  can  hardly  exclude  this 
evidence  because  of  the  fact  that  one  scries  of  cases  which  received 
one  or  two  small  subcutaneous  injections  of  serum  failed  t<>  <hnw 
increased  symptoms  following  their  injections.  Perhaps,  it  is  neces- 
sar\^  that  the  protein  in  the  environment  during  a  long  period  of 
tune  or  at  a  certain  lime  in  the  individual's  hie,  as  for  instance,  during 
the  coiffse  of  whooping  cough  or  other  severe  respiratory  infections. 
It  is  wdl  known  that  a  certain  number  of  patients  date  the^onset  from 
a  period  immediately  following  an  acute  respiratory  infection.^  Refer« 
ring  to  iqgested  proteins,  Talbot^'  says,  "Injury  to  the  mucous  mens- 
brane  is  probably  necessary,  except  shortly  after  birth,  before  the 
foreitrn  protein  can  Ik-  ahsurhed  unclianged.  The  greater  the  injury 
to  the  intestinal  mucous  membrane  the  more  easily  can  foreign  protein 
pass  ihruugli  the  intestinal  wall.  The  younger  the  infant  is  the  more 
easily  can  a  foreign  protein  pass  through  the  healthy,  uninjured, 
mucous  membrane/'  This  may  be  also  true  of  the  mucous  membrane 

16.  Cooke,  R.  A.,  and  Vander  Veer,  A.  Jr. :  Huniaa  Senshizatioii,  J.  ImmuiioL 

1:201  (June)  1916. 

17.  Talbot.  F.  B.:  Asthma  in  Children.  Its  Relation  lo  "Efg  Pmsoning* 
(Anaphylaxis),  Bo«ton  M.  ft  S.  J.  m:70B  (Nov.)  1914. 


i^'iLjuiz-uu  by 


LARSES-BEU^STH^A 


449 


of  the  rafMfatoiy  tract.  An  observatioii  wludi  seems  to  contradict 
this,  however,  is  the  following:  A  medical  student  known  to  be 
definitely  sensitive  to  lobster  and  ragweed  worked  for  a  drug  concern. 

One  of  his  duties  consisted  in  grinding  urease  into  a  very  fine  powder. 
He  did  this  for  a  few  da\  >  at  a  time  every  two  or  three  weeks.  lie 
worked  from  April  until  July  without  symptoms.  In  July,  as  he 
poured  the  Ene  powder  into  a  container,  he  had  symptoms  for  the 
first  time.  These  oonststed  in  sneezing,  coughing  aiid  burning  of  the 
eyes.  A  sidn  test  was  tried  and  gave  a  poatttve  reaction  to  urease. 
From  then  on,  each  time  he  was  exposed  to  tiie  powder  he  suffered 
from  the  same  spcapiGcas.  Unfortunately,  no  skin  test  had  been  tried 
with  this  substance  prior  to  the  onset  of  symptoms. 

More  evidence  is  necessary  before  definite  conclusions  should  be 
attempted.  At  present,  however,  it  seems  proteblc  that  the  concentra- 
tion of  a  protein  in  the  environment  of  a  diild  with  a  tendency  to 
develop  sensitiviQr  has  somediing  to  do  in  determining  what  specific 
protein  or  proteins  will  later  affiect  him.  This  would  explain  multiple 
sensitivity  as  weQ  as  tiie  great  vaiieQr  of  results  in  the  diffierent 
pnbHdied  series. 

St;ifMARY 

Of  one  hundred  cases  of  asthma  and  chronic  brondiitts  referred 
to  the  class,  forty- four  subjects  were  <;hown  to  he  sensitive  to  protein. 
Of  the  forty-four,  thirty-six  were  positive  to  animal  emanations  and 
of  these  thirty-two  were  positive  to  rabbit  hair. 

Sixty  positive  reactions  were  obtained.  Of  tliese  forty-nine,  or 
81  per  cent.,  were  positive  to  antnal  emanations  and  thirty-two.  or 
54  per  cent,  were  positive  to  rabtnt  hair. 

In  treating  the  sensiti\'e  type,  removal  of  the  protein  from  the 
environment  gave  marked  immediate  relief. 

In  treatinof  the  non^^ensitive  type,  simple  hygienic  measures  gave 
relief  in  slightly  more  than  lialf  the  cases. 
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INDIVIDUAL  GYMNASTICS.    By  Liluan  Curtis  Drew. 

This  book  should  easily  prove  to  I  c  a  useful  and  pnctkal  text,  and  should 
be  wefcomed  and  appreciated  by  both  physkian  and  educator.   It  fills  a  real 

nifd  admirably,  and  intelllKibly  covers  a  field  which  is  quite  forciK'n  to  all  but 
a  few  persons.  The  i>articular  value  of  the  book  lies  in  the  fact  that  it  deals 
exhaustively  with  the  unusual  type  of  case  and  details  mefhods  and  foms  of 
treatment  suitable  to  the  individual  cas.e.  This  is  tin-  type  of  help  really  wanted, 
but  only  too  commonly  missed  in  the  average  text.  AU  directions  are  concise 
and  clear,  therefore  easily  understood  and  applied.  The  chapters  on  posture 
are  particularly  good.  This  is  fnrtunate  in  view  tif  the  fact  that  the  subject 
has  received  considerable  attention  in  recent  pediatric  literature,  and  is  con- 
sidered important.  Another  excellent  chaptei*  is  4he  one  on  ^ocs  and  correct 
exercisc<;  for  the  feet.  The  style  thrnug^hout  the  hook  is  simple  and  direct. 
The  illustratiuiis  are  mostly  in  the  form  of  diagrams  and  are  fairly  adequate. 
There  are  comparatively  few  actual  photofp-afdis.  The  absence  of  these  is 
noticeable  in  view  of  the  fact  that  the  subject  matter  lends  itself  particularly 
well  to  this  form  of  illustration.  It  is  probably  the  only  shortcoming  of  this 
cxceltent  little  bode. 


CORRECTION 

In  the  paper  by  Dr.  Ludo  von  Meysenbug  entitled  "The  Tnorgank  Phosphate 
Content  of  P.rea^t  Milk  of  Mothers  \\'ith  Normal  and  With  Rachitic  Intants" 
appearing  in  the  American  Journal  of  Dtsctues  oi  Children^  September,  1922, 
page  200,  the  last  sentence  of  the  paragraph  before  the  sanunaiy  on  page  202 
sIkuiIcI  read  "14.8  mg.  photphorus  per  hundred  cubic  coitimeters''  instead  of 
"7.4  mfc." 
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THE  VITAL  CAPACITY  OF  THE  LUNGS  •  OF  CHII^ 
DREN   IN   HEALTH   AND  DISEASE* 

CHESTER   A.   STEWART,   M.D.,  Ph.D. 
Assistant  Professor  of  Pediatrics,  University  of  Minnesota. 

HIKXBAfOUS 

As  a  rt'sult  tif  recent  investigations,  the  clinical  vahie  nt  tlie  determi- 
nation of  vital  capacity  in  diseases  of  the  heart  and  lungs  has  attracted 
attention,  especially  since  this  measurement  is  often  found  to  be  greatly 
reduced  by  various  pathologic  conditions  of  these  organs.  It  has  long 
been  recognised,  however,  that  in  order  for  the  determination  of  the 
vital  capacity  to  be  of  any  great  practical  value,  it  is  necessary,  first,  to 
determine  the  normal  relationship  existing  between  it  and  other  body 
measurements.  Investigators,  therefore,  have  attempted  to  establish 
iKirnial  standards  for  vital  capacity  Ixiscd  on  age,  hcii^'Iit,  body  weight, 
stem  length,  trunk  volume  and  surface  area,  but  in  most  instances  have 
neglected  to  determine  die  extent  of  normal  variability*  Since  for  any 
body  measurement  the  lung  capacity  is  known  to  show  a  certain  amount 
of  variability,  it  is  dear  dut  in  order  to  detect  abnormal  fluctuations, 
the  extent  of  normal  variability  must  be  determined  first.  Therefore, 
in  connection  with  the  study  of  vital  capacity  for  children,  an  attempt 
is  made  to  csMniate  the  extent  of  normal  variability  dtirinrj  childhood. 
1  am  indebted  to  Drs.  R.  V..  Scammon  and  W'ni.  Hart  lor  valuable 
advice  concerning  the  statistical  ircalmenl  of  the  data  presented  in  this 
paper. 

1.  Material  and  Methods. — Observations  are  reported  for  2,509 
normal  and  healthy  children,  1,289  boys  and  1,220  girls,  rai^ng  in  age 
between  4  and  19  years  inclusive.    The  data  (sexes  separated)  are 

averac^ed  according  to  ap^e  in  Tables  1  and  2.  according  to  standing 
height  in  Tables  3,  4,  5  and  6.  accorchng  to  sitting  height  in  Tables  7,  8, 
9  and  10,  and  finally  according  lu  body  wei^^ht  in  Tables  11  and  12. 
In  addition,  observations  are  recorded  for  fourteen  boys  and  twenty-six 
girls  (Table  13)  afflicted  with  mitral  insufficiency  of  varying  degrees 
of  severity ;  for  seventeen  boys  and  fourteen  girls  (Table  14)  suffering 
from  acute  bronchitis;  for  four  boys  and  five  girls  (Table  15)  with 
pneumonia;  for  thirteen  boys  and  four  girls  (Table  16)  subject  to 
asthma ;  and  lastly  for  seventy^nine  boys  and  seventy-one  girls  (Tables 

♦  Received  for  Publication.  May  20,  W12. 
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17  and  18)  having  ttibercnlosis.  The  total  of  all  the  observations  for 
vital  capacity,  including  boiii  the  normal  and  also  the  pathologic  cases, 
aiiiountis  t(»  1,420  with  the  boys  and  l,v>42  with  ilic  girl.s,  a  grand  total 
of  2,762  cases. 

Hie  vital  capacity  was  measured  by  means  of  an  accurately  cali* 
brated  \vet  spiroiiieter,  which  offered  very  little  resistant  to  expiration. 
The  children  were  carefully  instructed  to  take  the  deepest  possible 

inspiration,  mid  to  empty  the  lungs  completely  into  the  spirometer.  As  a 
rule,  small  groups  were  taken  at  a  time,  so  each  subject  under'^toml 
from  observation  Iiow  to  cooperate  to  the  best  advantage.  Every  child 
was  permitted  several  trials,  antl  the  maximum  repeatedly  expired 
was  recorded  as  the  vital  capacity.  The  children  were  urged  to  do  their 
best,  and  usually  the  spirit  of  competition  was  sufficiently  keen  to 
make  one  reasonably  certain  that  the  records  obt!iined  represent  the 
best  effort  they  were  capable  of  exerting.  In  instances  where  tlie 
cooperation  of  the  child  w:i><  itn'^atisfactory,  the  data  were  discarded. 
Furthermore,  children  ha\ing  an  unusualh  low  vital  capacity  were 
includetl  in  the  averages  ^>nly  in  case  they  gave  no  lii.siory  of  chronic 
heart  or  lung  disease.  So  far  as  jx)ssible  all  children  suffering  from 
acute  respiratory  infections  were  exduded  from  the  averages.  The 
vital  capacities  recorded  are  not  corrected  for  temperature,  aqueous 
vapor  tension,  or  for  variationN  in  barometric  pressure. 

The  children  were  weighed  wearing  their  ordinary  indf)or  winter 
clothing.  Tn  order  to  obtain  the  net  weight,  the  weight  of  tlie  cluthmg 
(computed  as  recommended  by  Bardeen ')  is  deducted  from  the 
oi>served  gross  weight.  The  standing  height  (in  stocking  leetj,  and 
also  the  sitting  height  (measured  widi  the  children  seated  against  a 
Ijerpendicular  scale)  was  recorderl  for  each  child  in  the  majority  of 
instances. 

In  the  analysis  of  the  data  for  the  nt)rmal  children,  as  averaged 
according  to  age,  standing  height,  arul  stem  length,  in  each  case 
•statistical  methods  are  employed  to  calculate  the  degree  each  average 
niiglil  l)c  ex])ccled  to  fluctuate  were  ol>scr\ atioii>  oI)(.iin,il)le  n]X»n  an 
infinitely  large  number  of  comparable  series  of  cases,  and  also  to 
determine  the  extent  of  absolute  and  relative  varialMlity  of  vital  capacity, 
by  the  estimating^  of  the  probable  error,  the  standard  deviation,  and 
by  computing  the  coefficients  of  variation,  respectively. 

The  possibility  of  deriving  the  approximate  normal  vital  capacity 
by  the  estimating  of  the  probable  error,  the  standard  deviation,  and 
for  any  known  age.  standinj^  heii,dit,  sittiui;  height,  or  weight,  by  means 
of  empirical  formula  is  discussed  later  on. 

1.  r.ardceti,  C.  R.:  Weight  for  Height  charts  for  school  bovs  and  girls. 
P.11II  Iniv.  Wis.   Beyer:  Growth  of  U.  S.  Naval  CadeU,  Proc'U.  S.  Naval 

his:.  lU 
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2.  Vital  Capacity  and  A(jc. — The  averaj^es  for  Uie  vita!  capacity  of 
the  lungs  at  dittereni  ages,  as  estimated  from  the  nearest  birth  day, 
are  recorded  in  Tables  1  and  2,  Since  there  is  a  sexual  diiFerence  in 
vital  capacity  at  corresp(»iding  ages,  the  data  for  the  boys  and  girls 
are  averaged  acpanttdy  in  die  tables.  In  most  instances  the  number 
of  subjects  in  each  group  is  sufficiently  large  to  render  tfie  means  fairly 
significant,  especially  for  the  boys  from  6  to  16  years,  inclusive,  and 
for  the  girls  from  6  to  15  year-.  For  the  other  grnup^  the  averages 
recorded  arc  i)riil>;il)!y  of  less  signincance,  due  to  tlie  fact  tliat  tlicy 
include  relatively  fewer  observations. 

Between  6  and  16  years  of  age,  inclusive,  the  average  vital  capacity 
of  the  lungs  wiA  the  boys  (Table  1)  shows  an  increase  from  1,154  to 
3,425  C.C.,  the  absolute  gain  during  the  ten  years  amounting  to  2,271  cc. 
When  expressed  in  terms  of  relative  increase,  this  gain  amounts  to 
about  197  per  cent.  Consequently,  at  16  years  of  age  the  average 
vital  cnpncit>-  for  the  boys  is  practically  three  tiroes  as  great  as  the 
initin!  \alue  at  6  years. 

Witli  the  girls  between  6  and  16  years  of  age,  inclusive  (Table  2), 
the  average  vital  capacity  increases  from  1,085  to  2^78  cc.  The 
ab$<dute  gain  in  this  case  amoums  to  lj693  cc,  or  approximatdy  578 
cc  less  than  the  increase  registered  hy  the  boys  during  a  similar  period. 
The  relative  increase  for  the  ten  years  amounts  to  approximately  156 
per  cent,  with  the  girls,  as  compared  with  197  per  cent,  gain  for  the 
boys.  Consequently,  at  16  years  nf  agr  the  vital  capacity  with  the 
girls  is  only  two  and  one-half  ti?iie-  a-  great  a.->  liie  initial  6  year  average. 

As  is  true  of  physical  measurements  in  general,  the  vital  capacity 
likewise  fluctuates  within  rather  wide  limits.  Thus,  at  practically  eadi  age 
the  maximum  vital  capacity  recorded  (Tables  1  and  2)  is  two  or  more 
times  as  large  as  the  minimum  observed.  On  inspecting  the  individual 
data,  howeirer,  it  is  found  tiiat  in  many  cases  tfiese  extreme  variations 
in  lung  capacity  at  each  age,  paralleled  to  some  extent  the  individual's 
variativm  in  size  from  the  average  of  hi';  resj>ertTve  grmips.  Thus,  the 
unusually  low  vital  capaiiiies  rurMt-Ued,  were  (>I)tained,  as  a  rule,  from 
children  considerably  below  the  average  size  lor  their  age,  whereas  the 
maximum  readings  were  usually  for  children  considerably  larger  than 
their  group  average.  The  absolute  extent  of  the  variation  becomes 
larger  as  the  vital  capacity  increases,  and  also  is  usually  greater  for  the 
boys  than  for  the  girls  of  corresponding  age.  Although  absolute 
variability  evidently  increase^  witli  age,  and  differs  for  each  sex.  it  does 
not  necessarily  follow  that  relative  variability  obeys  the  same  rule.  In 
order  to  determine  the  degree  of  relative  variability  iu  vital  capacity 
at  different  ages,  and  for  each  sex,  it  is  necessary  to  resort  to  methods 
of  statistical  analysis  of  the  data.  This  is  attempted  in  a  succeeding 
paragra]rfi. 
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The  general  trend  of  the  increase  in  the  average  vital  capacity  of 
the  lungs  with  nrlvnnctni::  a^e  is  shown  graphically  in  Figure  1.  In 
order  to  eliminate  niiiKu  Huctuations  the  curve<^  have  Ijeen  «;mooihed  by 
means  of  prnpliic  iiiic!  ;>(  il.ition.  This  producer  a  curve  wliich  probably 
conionu.s  luuic  exactly  uitli  the  type  of  curve  that  would  be  obtained 
from  averages  based  upon  an  is^^tcly  large  number  of  cases,  and 
probably  represents  more  nearly  the  true  mean  vital  Gapacit)r.  The 
mean  vital  capacity  at  eadi  age,  as  determined  by  graphic  interpobtion, 
is  recorded  in  Tables  1  and  2,  and  represented  in  graphic  fonn  in 
Figure  1.  The  actual  averages  for  the  vital  capacity  are  represented  in 
the  figure  by  dots  for  the  boys  and  by  circles  for  the  girls.  In  geiwral. 


in  tin  \ital  capacitv  <>f  thf  lungs  as  determined  by  g^raphic  interpolation,  for 
boys  between  4  and  19  years  of  age  inclusive,  and  for  girls  between  4  and  18 
years  of  age  tnchisive.  Tlie  actual  averages  at  each  age  for  the  bo^  are 
represented  hy  dots  and  by  circles  for  the  girls.  Vital  capacity  in  liters  is 
represented  on  (he  ordinate,  and  age  in  years  on  the  abscissa.  Tlie  solid  line 
repreaents  the  boys ;  the  broken  line  the  girls  in  this  and  ngnret  2,  3  and  4. 

the  smoothed  curve  of  vital  capacity  for  each  sex  tends  to  assume  a 
concave  form  corresponcting  closely  with  the  curve  based  on  the  actual 
avera£»es.  From  4  to  II  years,  inclusive,  the  curve  for  boys  is  practically 
a  straight  line,  due  to  the  fair  uniformity  i>f  the  yearly  inerease  in 
vital  capacity.  This  is  followed  later  b\  .i  period  of  acceleration 
reaching  a  nuiximum  at  14  years,  which  apparently  is  fairly  well 
maintatned,  although  at  a  reduosd  r^,  at  least  umil  19.  This  accounts 
largely  for  the  general  concavity  of  the  curve. 
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There  appear,  therefore,  to  be  three  main  phases  in  the  curve 

representing  the  increase  in  vital  capacity  for  the  boys  between  4  and 
19  years:  (1)  a  period  of  fairly  uniform  increase  between  4  and  10; 
(2)  a  period  of  acceleration  extending  fmm  12  to  14.  and  (3)  a  period 
of  uniform  but  less  rapid  increase  in  viial  capacity  to  1''. 

The  smoothed  curve  of  vital  capacity  (Fig.  1)  for  the  girls  iii<ewise 
shows  several  phases.  Between  4  and  6  years  of  age  the  curve  rises 
rather  abruptly.  From  7  to  10  the  annual  increase  in  vital  capacity  is 
fairly  uniform  but  slower  than  during  the  earlier  period.  An  accdera> 
tion  in  the  rate  of  increase  occurs  at  II  and  pefsists  until  13.  Due, 
in  part,  to  the  failure  of  tlii>  rapiM  yearly  increase  in  vital  capacity  to 
continue  during  the  following  tive  years,  tiie  cnncavity  produced  by  the 
l-rc'inilKital  acceleration  in  the  cune  of  vital  capacity  a^  pltjited  against 
age  Is  much  less  marked  for  the  girls  ilian  tor  tlie  boys,  and  also  does 
not  extend  over  as  great  a  period  of  years  as  with  the  fonner. 

The  accelerated  increase  in  vital  capacity  af^tearitig  at  U  and 
12  years  of  age  for  the  girls  and  boys,  respectively,  is,  no  doubt,  related 
to  the  normal  prepubertal  acttteration  of  the  growth  of  the  body  as 
a  whole. 

The  difference  in  vital  capacity  between  j^jirls  and  bovs  at  corre- 
spondmg  ages,  is  clearly  shown  by  the  curves  in  Figure  1.  i  iimucrhout 
die  period  studied  the  boys  have  ihe  larger  lung  capacity.  At  t>  years 
the  difference  amounts  to  approximately  79  cjc,  which  at  10  years  has 
increased  to  174  ex.  Subsequently  the  girls  show  a  more  rapid  increase 
in  vital  capacity  which  reduces  the  difference  to  125  c.c.  at  12  years  of 
age.  From  the  fourteenth  year  on,  the  difference  in  vital  capacity 
between  the  two  sexes,  rapidl\  increase*. 

As  long  ago  as  1854  VVnitnch  -  note<l  ihe  existence  of  a  sexual 
difference  in  the  vital  capacity  of  the  lungs,  and  observed  that  this 
difference  persists  until  old  age.  Since  then  tliis  observation  has  been 
conHnned  frequently  by  practically  all  invesdi^tors  who  have  studied 
the  subject.  -  Amon^  fhc  more  recent  and  extensive  observations  on 
children,  the  data  collected  by  Gilbert.^*  for  1,279  boys  and  1,244  girls, 
and  ateo  i^medley's  *  averages  for  2,788  boys  and  3,471  girls,  show  the 
vital  capacity  at  all  ages  to  be  larger  for  the  boys.  Baldwin  ^  apparently 

2.  Wintridi,  M.  A.:  EinteildnK  zur  Darstellung  der  Krankheitcn  d«r  Res' 
pirntions  organe.  Virchow.  R.:  Handbuch  der  sptciellen  Fathologte  u.  Therap. 
n>  1854. 

3.  Gilbert,  J.  A.:  Researches  on  ithe  Mental  and  Physical  Development  of 

School  Childrdi.  Stti'!ics  from  Ynlc  Psychological  Laboratory,  2,  1894. 
Researches  on  School  Children  and  Collegie  Students.  University  of  Iowa 
Studies  in  Psychology.  U  tB97. 

4.  Smedley.  F.  W. :  RefKjrt  f  f  rnmmissioncr  of  Educntion  1,  1902. 

5.  Baldwin,  B.  T. :  Physical  Growth  and  School  Progress,  U.  S.  Bureau 
of  Education  Bull.  Xo.  10.  The  Norma  1  Child.  Its  Physical  Growth  and 
Mental  Development,  Pop.  Sc.  Monthly  Si,  1914. 
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is  t|ie|onIy  %at  who  lias  jobtained  different  results.    H<?  states  Aat 

j%'  boys  have  n  greater  lung  capacity  on  the  average  than  the  <^ir!s.  except 
between  13  and  14  years  of  ai^e  when  just  tlie  reverse  is  true.  My  own 
data  iinhoale  a  larger  vital  ca])acily  for  the  hoys  at  all  a.<;es,  and  thus 
are  in  agreement  willi  the  findings  of  Gilbert,  Suiedley  and  olliers. 

The  absolute  yearly  increase  in  vital  capacity  for  the  boys  (Table  I) 
is  fairly  unifomi  until  10  years  of  age,  bttt  at  the  eleventh  year  the 
increase  is  considerably  lower  than  that  registered  at  any  other  time. 
Following  this  period  of  retardation,  the  absolute  annual  growtii  in 
vital  capacity  l>ecomes  accelerated  and  until  19  years  maintains  a  more 
rapid  rise  than  occurs  at  any  earlier  age. 

With  the  girls  the  average  ahsohite  annual  increase  in  vital  capacity 
(Table  2)  also  is  lairly  uniform  between  6  and  10  years  of  age.  Start- 
ing at  11  years  (one  year  earlier  than  noted  with  the  boys) ,  the  absolute 
annual  increase  becomes  accelerated,  but  is  maintained  only  until  the 
fifteenth  year ;  whereas  with  the  boys  the  vital  capacity  continues  to 
grow  rapidly  until  19  years  of  a^e.  This  results  on  a  marked  divergence 
at  the  period  between  the  curves  for  vital  cajiacity  for  the  two  sexes 
when  f)lotted  against  age.  The  j^reatest  annual  gain  in  vital  capacity 
amounted  to  323  c.c.  for  the  Ixjys  during  the  fifteenth  year,  as  com- 
pared with  a  smaller  maximum  of  224  c.c.  tor  the  girls  at  13  years 
of  age. 

A  consideration  of  the  percmtage  annual  increase  in  vital  capacity 
gives  one  a  conception  of  the  relative  rapidity  of  growth  in  this  respect 
at  different  ages.   With  the  boys  the  rate  of  relative  increase  diminishes 

rapidly  from  an  averntje  annual  gain  between  4  and  5  vears  of  21  per 
cent.,  to  a  niininium  rate  of  8.2  ])er  cent,  at  11  years  of  age.  During 
ilic  following  three  years,  the  rale  ot  griiwth  of  lunj,^  cajiacity  Itccomes 
relatively  more  rapid,  rising  to  13.1  per  cent,  at  14  years,  but  later 
steadily  declines. 

With  the  girls  the  relative  increase  in  vital  capacity  decreases  from 
32.3  to  10.6  per  cent,  between  5  and  10  years  inclusive.  During  the 
following  two  years  the  rate  of  annual  growth  becomes  more  rapid, 

amounting  tn  11.4  per  cent,  at  12  years  as  compared  with  a  r\<c  to 
13.1  per  cent,  for  the  Uiys  at  14.  Following  ihis  period  of  acceleration, 
the  rate  of  increase  in  luug  capacity  diminishes  rapidly. 
^  ^  In  general,  then,  for  each  sex  the  relative  rate  of  annual  growth  in 
vital  capacity  shows  a  tendency  to  decrease  during  early  childhood, 
becomes  sli^tly  more  rapid  about  the  time  of  the  advent  of  ptiberty, 
and  later  gradtially  declines.  The  period  of  acceleration  in  the  rate  of 
lung  capacity  growth  begins  and  terminates  at  an  earlier  age  with  the 
girls  than  with  the  hnvs. 

The  data  published  by  Smedlcy/  which  are  the  most  extensive  series 
of  observations  on  children  at  present  available  in  the  literature,  like- 
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wise  show  that  the  rate  tif  annual  increase  in  vital  capacity  diminishes 
fhm'n2^  early  childhood,  ri-CN  aboitt  th.c  time  of  puberty  and  later 
ik-cliiu'^.  Hi*:  aver:ii;t*>  aU«t  iiulicaic  that  the  prejnibertal  acceleration 
appears  later,  and  is  rdalively  grwiter  with  liie  boys  tlian  with  the  girls. 

If  we  now  return  to  a  consideration  of  the  smoothed  curves  of 
vital  capacity  as  plotted  against  age  (Fig.  1)  it  is  foand  possible  to 
divide  the  curve  for  each  sex  into  three  phases,  so  selected  that  each 
segment  conforms  closely  to  straight  lines  of  different  incliniatioo. 
Thus  for  the  boys  the  portions  of  the  curve  between  4  and  9  years, 
l>et\veen  10  and  12  yearv  rmd  between  13  and  19  years  deviate  but 
slightly  from  the  straiglit  lines  connecting  these  various  points.  Like- 
wise, with  the  girls  the  successive  segments  from  4  to  11,  12  to  14, 
and  15  to  1^  years  of  age,  inclusive,  also  conform  rather  closely  to  the 
different  straight  lines  drawn  through  these  points. 

The  value  of  any  point  upon  a  straight  line  may  be  readily  deter- 
mined by  means  of  the  empirical  formula  y^axd:b,  where  y^^ 
the  unknown  value,  a  =  a  known  variable,  x  =  a  constant,  and  b  =  a 
second  con«;tant.  Tt  follows,  therefore,  that  the  vital  capacity  bet^veen 
successive  segments  of  the  curve  conforming  closely  to  a  straight  lino 
may  be  determined  in  a  fairly  satisfactory  and  accurate  manner  by 
employing  the  above  fonnula  wiiere  y  =  the  vital  capacity  to  cc,  a  = 
the  age  in  years,  x =a  ocmstant,  and bc=  a  second  constant.  The  vital 
capacity  as  derived  by  formula,  and  also  the  different  values  for  the 
constants  x  and  b  are  given  in  Tables  1  and  2.  On  inspecting  the  data 
the  computed  vital  capacities  are  found  to  agree  rather  dosdy  with 
the  means  as  determined  by  graphic  interpolation.  With  the  boys  the 
greatest  difTerence  occurs  at  16  years  where  value  derived  hy  formula 
is  37  cc.  too  low.  For  the  girls  the  threat  est  deviation  amounts  to 
60  cc.  at  14  years.  Kviflently,  therefore,  the  vital  capacity  of  the 
lungs  for  each  between  certain  aj,'cs.  ma\  be  derived  with  fair  accuracy 
by  means  of  a  simple  straight  line  formula. 

The  necessity  of  establishing  s(»ne  relationship  between  the  vital 
capacity  of  the  lungs  and  other  body  measurements  in  order  to  be  of 
any  practical  clinical  value  has  long  been  recognized.  In  1846  Hutdiin- 
son,*  by  inventing  the  spirometer,  was  the  first  to  obtain  extensive  and 
accurate  records  of  vital  capacity.  From  this  scientific  pioneer  study 
Hutchinson  concluded  tliat  a  definite  relationship  exists  to  standing 
height,  the  vital  capacity  increasincf  in  a  simple  arithmetical  progression 
with  increase  in  height,  l-i  ^r  each  additional  inch  with  individuals  between 
5  and  6  feet  tall  he  >,iales  tliat  8  additional  cubic  inches  of  air  at 
60  F.  may  be  given  out  by  a  forced  expiration.    Hutchinson  also 


6.  Hutchinson.  J. :  On  the  Capacity  of  the  Lnngfs  and  on  tiie  Respiratory 
Functions.  Med.  chit.  Tr.  29^  1846,  Lancet  1-  1846. 
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recognised  that  weight,  age  and  sex  might  modify  averages  to  some 
extent,  but  believed,  however,  that  no  definite  relationship  existed 
between  vital  capacity  and  either  the  body  weight,  the  sitttog  height,  or 
the  chest  circumference. 

Fabius  ■  ]M>inted  out  the  occurrence  of  marked  individual  variation 
from  averages  based  on  height.  He  asserted  that  the  vital  capacity* 
divided  by  the  product  of  of  the  stem  length  (measured  from  the 
external  acctpital  pfotuberance  to  the  tip  of  the  coccyx)  and  die  chest 
drcamference  produced  a  constant  wfaidi  varied  only  a  slight  extent 
with  different  indivtdtials.  The  cause  of  this  variability  in  the  constant 
Fabius  attributed  t  'iilcrcnccs  in  ae:e  and  chest  ecpansion.  Fabius 
emphasized,  therefore,  that  die  length,  circumference  and  mobility  of 
the  chc«^t  should  be  measured  in  determining  wiiether  or  not  an  indi- 
vidual's vital  capacity  is  normal. 

Wintrich  ^  investigated  the  vital  cai);icity  ot  the  hings  of  3,><X) 
healthy  persons  including  500  women,  lie  uoicd  that  during  child- 
hood age  influenced  the  vital  capacity  markedly,  and  also  tliat  a  sexual 
difference  persisted  into  old  age.  Wintridi  was  interested  mainly  tn 
the  rdationship  between  vital  capacity  and  hei|^t. 

Sdineevoogt '  condnded  that  standards  of  vital  capacity  in  rdation 
to  ai;e  and  Iieight  are  of  the  most  practical  value,  and  claimed  that 
deviations  of  500  c.c.  from  such  standards  could  not  be  assumed  to  be 
necessarily  abnprmal. 

Arnold"  found  extremes  ot  tluctuations  to  be  greater  when  cin- 
parisons  were  made  on  a  basis  of  stem  ieng^tli,  rather  ilian  on  >'anding 
height.  In  dihcUNsiiij^^  the  smaller  vital  capacity  of  the  lungs  of  women 
as  compared  with  the  men  relative  to  height  and  chest  circumference, 
Arnold  points  out  Aat  tfie  chest  expansion  is  less  for  the  females -~ 
than  for  the  males. 

From  a  study  of  the  vital  capadty  of  the  lungs  of  515  students, 
Kottdman  observed  that  the  lung  capadty  increases  with  age  faster 
than  the  growth  in  Ixtdy  lentrih  occurs.  MacDonald  "  points  out  that 
the  data  presented  by  Kottelman  also  show  that  weight  increases  witfi 
age  more  rapidly  than  increase  in  luqg  capadty. 


7.  Fabius,  H. ;  r)e  spiromctro  ejusque  usu  observationibus  cum  alioom, 
tum  propriis  illastrato.  1  'ivs.  Amsterdam,  Ztsclir.  ratioiull.  Med.  4»  1853. 

P  Schneevoogt.  G.  E.  V.:  Ztschr.  rationelle  med.  1^  1854,  (cited  by  Lungf- 
gaard  and  Van  Slyke). 

9.  Arnold,  P.:  Ueber  die  Athmnngsgrfissc  des  Menselien,  Heidelberg,  1855. 

10.  Kotlolinnn.  T.. :  Dir  K-'Tprr  vrrhalt  nU^e  <\cr  prlchrtcn  Scliulcr  des 
Johannacns  in  Hamburg,  Ztschr.  d.  Koniglch  Prcussischcn  statistischcn  Bureaus, 
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Education  Report  of  Coramisioner  1»  1897. 
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The  eaustence  of  a  relatiofiship  between  vital  capadty  and  weight 
U  disputed  by  Hall."  This  observer  arrived  at  the  unique  conclusionr- 

tbat  llic  vital  caj^city  varies  directly  with  the  strength  of  the  individtol. 

Bohr  "  objecta:!  to  the  use  of  standing  height  for  estimating  the 
normal  vital  capacity  on  the  grounds  that  the  irtflividual  variability  is 
so  great  as  to  render  ihis  incihofl  inap])lieal)le.  1  le  maintained  that  the 
total  and  roiduul  air  as  well  as  the  vital  capacity  .should  be  determined, 
and  placed  greater  emphasis  upon  the  percentage  relationship  between 
these  various  subdivisions  of  the  total  lung  volume,  than  on  their 
absolute  value.  Hassdbacfa»^  Rubow,**  Siebeck***  Bie  and  Maar** 
and  Plesdi  also  investigated  the  rdationsMp  between  the  total  lung 
vc^ume,  the  middle  and  vital  caiacitics  and  the  residual  air  in  normal 
and  pathologic  conditions,  and  likewise  were  interested  more  in  the 
relative  than  in  the  ahsolute  value  of  the  dilTerent  vnlnmes. 

r(>:i!)ndy  and  Went  worth,"  stud\  in^  the  vital  capacities  for  a  group 
01  14U  healthy  aduUs  <'ninety-<;ix  males  and  forty-four  females), 
divided  the  subjects  inti>  three  groups  accordint^  lu  ilicir  height  and 
considered  the  average  vital  capacity  for  each  group  as  a  normal  stand- 
ard for  correspoi^ing  height.  Of  the  ninety-»x  men,  84  per  cent, 
registered  vital  capacities  falling  within  10  per  cent,  of  their  respective 
nonnal.  These  same  authors,  in  a  study  of  a  small  group  of  cases, 
have  also  found  a  rather  close  relationship  to  the  body  surface  area. 

Recently  Lundsgaard  and  \'an  Slykc  "  have  claimed  that  the  vital 
capacity  of  the  lungs  is  cloiidy  related  to  the  calculated  chest  volume.** 

12.  Hall.  W.  S.:  Changes  in  the  Proporttons  of  the  Human  Body  Dunns 

the  Pcrioil  ot  Growtli.  J.  Authropol.  Inst,  of  Great  Britain  and  Ireland  25,  1896. 
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Kapaittit  dcr  Lungen,  Deatsch.  Arch.  f.  kKn.  Med.  88,  1906. 

13  a.  Ilassclbach.  K.  .\. :  Ucber  die  Einwinknng  der  Tcmperatnr  auf  die  vitale 
Mittelage  der  Lungeo.  Ueber  die  Total  Kapadtat  der  Lungen,  Deutsch.  Arch, 
f.  klia.  ned.  n,  1908. 

14.  Rubow,  \'. :  Untersuchungen  iiber  die  Atmung  bci  Herzkrankheiten ; 
etn  Beitrag  zum  Studium  der  Patb<rfogie  des  kleinen  Kreuslauies,  Deutsch. 
Arch.  f.  Klin.  Med.  92,  1908. 

15.  Siebeck,  R. :  Ueber  die  Bcinflussung  dcr  Atemnieclianik  durch  krank- 
hafte  /  *  >  l  ie  des  Respirations  und  Kreislaufapparatcs,  Deutsch.  Arch.  f.  klin. 
Med.  100,  1  10. 

16.  Bie,  W.,  and  Marr,  W. :    Dtin  Fall  von  anffeboreneni  Herzfehler  rait 
C?'ano>5e  und  Polyglobultc,  Dcut.ich.  Arch.  f.  klin.  Med.  99,  1910. 

17.  Plesch,  J.:  Die  pathologische  Physiologic  des  Lungen  volurnens  und 
seine  Beiiehang  zum  Kreislauf,  Ztschr.  f.  Exfier.  Path.  o.  Therap.  18:  1913. 

18.  Peahody,  F.  W  ,  and  Wentworth.  J  .\  :  Clinical  Studies  on  Rcsptrntion. 
IV.  The  Vital  Capacity  of  the  Lungs  and  Its  Relation  to  Dyspnea,  Arch.  Int. 
Med.  18:468  CSept.)  1917.  Peabody.  F.  W.:  Cardiae  Dvspnea,  Am.  J.  Sc. 
188:inf>,  1018 
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Relation  Between  Thorax  Sire  and  Lung  Volume  in  Mormal  Adults,  J.  Exper. 
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The  chest  they  considered  as  a  geometric  figure  and  the  product  of 

three  dimensions  was  con'^idcrcfl  tn  represent  a  volume  proportional 
to  the  chest  volume.  The  licifj;lu  of  the  chest  was  taken  as  the  length 
(.)f  ilie  sternum  from  the  suptMior  Ixinler  to  a  point  just  liclow  the 
articulation  with  the  xiphoid  cartilage.  The  deptli  wa^  taken  as  the 
horizontal  distance  from  the  middle  of  the  sternum  at  the  level  of  the 
insertion  of  the  third  costal  cartilage,  to  the  spinal  column;  and  the 
breadth  as  the  distance  across  the  sixth  rib  in  the  mid  axillary  line. 

The  normal  vital  capacity  in  man  and  its  relation  to  the  size  of  the 
body  has  also  been  the  subject  of  a  paper  published  recently  by 
Dreyer.^"  Based  laif^ely  on  the  data  of  Hutchinson  "  and  Schuster,-' 
together  with  vome  (>b■^ervatinns  of  his  own,  Dreyer  has  claimed  that 
the  vital  capacity  is  a  function  of  the  weight.  This,  he  says,  can  be 
expressed  by  tlie  formula  ^  =  K,  where  VV  is  the  net  weight  in  grams, 
vx.  the  vital  capacity  in  cubic  centimeters,  the  power  n  is  0.72,  and  K 
is  a  constant.  He  further  states  that  since  it  is  already  established  that 
^  :=  K,  where  W  =  net  wei^t,  S  =  body  surface  and  n  is  0.72,  it 
follows  that  the  vital  capacity  is  a  simple  function  of  the  body  surface. 

Tlie  relation  between  the  vital  capacity  and  stem  length  Dreyer  finds 
tn  ?)e  correctly  expressed  by  the  formula  —  K,  where  SH  —  the 
stem  length  in  centimeters.  v.c.  =  vital  caj>acity  in  cubic  centimeters, 
the  power  n  is  aj^proximately  2,  and  is  a  constant.  Between  the 
vital  capacity  and  the  chest  circuiuference  the  existing  relation  can  be 
expressed  by  the  fonnula  ^  =  K^,.  where  Ch  a=  circumference  of  chest 
in  cuIhc  centimeters,  v.c.=the  vital  capacity  in  centimeters,  die  power 
n  is  apiuroximatdy  2,  and  K«  is  a  constant. 

Also  »  Kg  where  SH  stem  length  in  centimeters  Ch=diest 

drcumferentt  in  centuneters  v.c.  =  vital  capacity  in  cubic  centimeters, 
and  Ks  is  a  constant.  Dreyer  has  pointed  out,  therefore,  that  the 
vital  capacity  is  definitely  related  to  the  0  72  power  of  the  weight, 
directly  to  the  body  surface  area,  to  the  square  of  the  stem  length,  to 
the  square  of  tlie  chest  circttniference.  and  to  the  tnmk  volume  (esti- 
mated a'-  the  product  of  the  chest  circiiinferencc  and  stem  length),  and 
states  that  the  above  is  also  tlie  order  of  the  importance  of  diese 
relations. 

In  discussing  the  variability  of  vital  capacity  in  normal  persons, 
Df^er  shows  that  for  the  16  individuals  whidi  he  studied  the  mean 
deviation,  as  estimated  by  the  method  of  least  squares,  of  the  values 

20.  Dreyer.  G. :  InvcstiRations  on  tlic  Normal  Vital  Capacity  in  Man  and 
it§  Relation  to  the  Size  of  the  Body,  Lancet  1:227,  1919.  Dreyer.  G..  and 
Burrell.  L.  S.  T  Tic  Vital  Capacity  Constants  Applied  to  the  Study  of 
PuUnunary  Tuberculosis,  Lancet  1:1212,  1920. 

21.  Schuster,  E.:  First  results  from  the  Oxford  Authropometrie  Laboratory, 
Biometrtka  8»  1911. 
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for  K  computed  from  the  formula  based  on  the  two  thirds  and  the  0.72 
power  of  the  Ixxly  wci.t^ht.  in  the  two  cases  amounted  to  3.56  and  2.64 
per  cent.,  respectively,  or  (iistinctly  lower  when  the  best  power  for  the 
weight  (0.72)  is  used  1  his,  Dreyer  says,  indicates  that  if  a  rxrxtn 
is  found  U)  have  a  vil;U  capacity  6  per  cent,  smaller  or  larger  than  ihat 
calculated  {nnii  lus  body  surface,  he  probably  has  a  aonml  vital  capac- 
ity, and  if  die  vital  capacity  is  10  per  cent,  above  or  bdow  the  nonnal 
it  is  almost  certain  to  be  abnormal.  On  using  the  data  of  Fitzgerald* 
Purefoy  and  Haldane,**  however,  a  nvan  deviation  of  15^8  per  cent, 
i^  obtaineci.  or  live  lime?  as  |:jent  a?  in  Drcycr's  series.  Dreyer  attributes 
this  great  difference  in  variability  to  the  fad  that  the  observations  of 
Fitzgerald,  I'urefoy  and  Haldanc  were  carried  out  on  a  more  luVhly 
mixed  material,  lie  also  calls  attention  to  the  differences  in  vuul 
capacity  exhibited  by  the  different  clasws  studied  by  Hutchinson,  which 
apparently  have  nothing  to  do  with  fundamental  bodily  deficiencies  but 
are  simply  a  result  of  oonditions  depending  upon  occupation  and  mode 
of  life. 

The  existence  of  normal  individual  (liffcrence  of  vital  capacity  has 
constituted  a  real  difficulty  in  it^  pmr'ical  clinical  application,  but  aside 
from  this  study  of  Drcycr's,  apparently  no  one  has  attcmjitcd  to  estimate 
its  extent  by  statistical  methods.  It  is  absolutely  es>ential  to  determine 
the  magnitude  of  the  deviation  from  tiie  average  met  with  in  uurnial 
and  healthy  individuals,  before  it  is  possible  to  dedde  whether  the  vital 
capacity  for  any  given  person  should  be  considered  normal  or  abnormal. 
Knowing  the  extent  of  normal  variability  of  vital  capacity  also  enables 
one  to  more  fully  appreciate  both  the  limitations  and  the  possibilities 
of  its  applicability  in  clinical  work.  In  this  study  an  attempt  is  made 
to  determine  tlic  extent  of  variability  of  vital  capacity  during  childhood. 

Before  entering  into  a  consideration  of  the  normal  variability,  a 
consideration  ot  the  reliability  of  the  averages  obtained  for  the  vital 
capacity  seems  ai)propriatc.  The  measure  of  the  trustworthiness  of  an 
average  derived  ironi  a  limited  number  of  observations  is  furnished  by 
the  so-called  prolndjle  error  of  random  sampling.  To  be  more  explicit, 
the  probable  error  of  random  sampling  is  a  measure  of  the  extent  tiiat 
the  average  values  would  be  expected  to  vary,  were  the  observadons 
made  at  random  upon  an  infinitely  large  numiber  of  comparable  series 
of  cases,  and  is  so  chosen,  that  half  of  these  values  would  lie  inside, 
and  half  outside  the  limits  of  the  probable  error.  Therefore  in  an 
infinitely  larg^e  series  roughly  50  per  cent,  of  the  average*;  will  fall 
within  the  limit  of  the  rang(>  of  the  probable  error  alx^ut  the  average 
based  upon  a  limited  number  of  cases.    The  probable  error  assimies 

22.  Fitzgerald.  Purefoy,  M.,  and  Haldanc,  J.  S. :  The  Normal  Alveolar 
Carbonic  Acid  Pressure  in  Man,  J.  Physiol.  9U  1905. 
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the  data  to  he  technically  cf>rrt'ct,  .Liid  lias  nothing  to  do  with  inaccti- 
racic")  in  measurement.  The  [)rol)able  error  of  the  avera^^e  or  mean 
vital  capacit}  at  each  age  has  been  calcuiated  by  means  of  (he  formula 
0.6745  X  — =  where  S  =  standard  deviation,  and  n=  number  of  obser- 
vatium,  and  the  results  obtained  may  be  found  in  Tables  1  and  2.  The 
detivaCioa  and  s^ificanoe  of  Hat  staadftnl  deviadon  is  discossbd  at  a 
later 

'  Dniii^  duldhood  ft  ^tpears  tfiat  in  genera],  for  the  various  groops, 
tiie  calculated  probable  enor  of  random  sanqrftng  for  eadi  sex  (Tables 
1  and  2)  constantly  increase^;  vaxh  advancinj-  r-fc.  For  the  boys  tlic 
value  15.6  c.r.  at  6  years  has  increased  to  2*).8  c.c.  at  15  years  of  age. 
With  the  g^irls  during  this  same  period  the  probable  error  imrea^es 
from  14  ai  6  lo  24.3  at  15  years.  In  applying  this  information  we  can 
condiide  for  tfie  boys  at  15  years  of  age,  that  were  die  vital  capacity 
taken  for  a  laTge  series  of  comparable  groups  of  individaals  the  chauoes 
are  that  half  tfiese  series  would  show  averages  faltiog  between  3,145  cc. 
±:  29.8  c.c,  while  the  remaining  50  per  cent,  lie  either  above  or  below 
this  limit.  In  other  words,  for  boys  at  this  age.  ."0  per  cent,  of  all 
!2Tnnp  a\eraj^cs  can  Ix-  expected  to  vary  not  more  than  29.S  c.c.  ;ilw-)vc 
or  2*^.8  c.c.  below  that  obtained.  Derivation-  marke<lly  beytaid  tbe-e 
limits  probably  indicate  the  existence  of  biological  differences  between 
the  groups  concerned* 

The  most  commonly  used  measure  of  the  dispersal  of  the  individual 
measurements  from  the  avexage  of  the  sum  of  all  tibe  observations  is  the 
standard  deviation.  The  standard  deviation  is  obtained  first  by  squar- 
ing all  the  deviations  from  the  average,  summing  these  squares,  and 
then  dividing  this  sum  by  the  number  of  deviants,  which  gives  the  mean- 
square  de^^ation,  1  he  square  mot  of  this  mean-=^uare  deviation  is 
ilesiL^uatcd  a^  the  standard  deviation.  The  practical  value  of  the  stand- 
ard deviation  lies  in  the  fact  that  it  indicates  the  degree  of  the  absolute 
variability,  witliin  the  limits  of  which  the  probability  is  that  the 
measurement  obtained  ts  more  ^  to  be  normal,  and  commonly  the 
greater  the  deviation  faQrood  the  limits  establi^ed  by  Uie  standard 
deviation  the  greater  the  probability  is  that  the  measurement  is  abnor- 
mal. It  is  also  particularly  useful  in  the  determination  of  measures  of 
interrelationship. 

The  standard  deviation  from  the  average  vital  ca[>nr!ty  of  the  hmgs 
at  each  asfc  has  been  calcttlated  for  tlie  boys  between  6  to  16  years, 
inchi>i\e,  atid  from  6  \n  15  year-,  for  the  girls  (Tables  1  and  2>.  Tlic 
number  of  >ul)jects  in  dcli  group  during  this  period  was  considered 
sufticicnily  large  to  justify  the  procedure.  Between  6  and  16  years  of 
age  for  both  sexes  the  absolute  value  of  the  standard  deviation  increases 
roughly  three  fold.  With  the  boys  it  increases  from  about  182  ex.  at 
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6  years  to  573  r  e  nt  16  jTars.  If  we  attempt  to  apply  this  information 
ill  considering  whether  or  not  any  single  observation  falU  within  normal 
limits,  then  at  16  years  of  age  the  vital  capacity  in  individual  cases 
might  vary  573  ex.  either  above  or  bdow  the  average  value  of  3,425 
c/c  at  this  age,  and  oould  not  be  coostdered  as  definitdy  abnormal. 
In  dinlcal  work,  howevert  those  subjects  approaching  the  lower  limits 
of  normal  variability  would,  no  doubt,  cause  the  greater  concern. 

With  the  girls  the  standard  deviation  (Table  2)  increases  from 
163  c.c.  at  6  years  to  413  c.c.  at  15  yenr-.  At  corresponding;  ages  the 
absolute  vahie  of  the  standard  deviations  are  usually  somewtiat  smaller 
tor  the  girls  than  tor  the  boys. 

In  order  to  make  comparison  between  the  relative  degree  of  vari- 
ability of  the  vital  capacity  at  different  ages,  it  is  necessary  to  reduce 
the  various  standard  deviations  to  a  comparable  basis.  This  is  readily 
accomplished  by  computing  the  percentage  that  the  standard  deviation 
at  eadi  age  forms  of  the  average  vital  capacity  for  that  period.  This 
relative  varinbility  constant  is  known  the  coefficient  of  variation,  and 
is  in  reality  ilic  ])cr  tint,  tliat  tlie  standard  deviation  forms  of  tlie 
respective  mean  or  average. 

For  the  boys  the  coefficient  of  variation  (Table  1)  between  6  and 
il  years  of  age  apparently  decreases  from  \S&  to  13j6.  Thus  at  6 
years  the  normal  variability  of  vital  capacity  expected  is  approximately 
15.8  per  cent,  above  or  below  the  average  for  that  age,  whidl  at  11 
years  has  decreased  to  13.6  per  cent.  During  the  f' allowing  years  the 
vital  capacity  becomes  considerabl)  more  variable,  the  coefticient  of 
variation  at  14  yi  ar^  rising  to  17  ><  with  apparently  a  tendency  to 
decrease  during  ihc  succeeding  two  )  ears. 

For  the  girls  the  coefficient  of  variation  (Table  2)  decreases  from 
15  at  6  years  to  13.5  at  8  years.  Subsequently  it  rises;  reaching  a 
maximum  of  17.5  at  13  years,  one  year  earlier  than  the  maximum 
coefiident  of  variation  recorded  for  the  boys.  Later  the  variability 
apparently  decreases.  At  11  ycnrs  of  age  an  unusually  low  cni  ffii  ient 
of  13.4  was  obtained  from  the  data,  which  possibly  may  be  accidental 
in  character.  ( )n  consideration  of  the  extent  ot  variabilitA'  in  vital 
capacity  it  appears  that  for  each  sex  variability  decreases  during  early 
childhood,  increases  about  the  period  of  puberty,  and  ]aSas(e  dedines.  In 
tiie  main  essentials  the  general  trend  of  the  variability  in  vital  capad^ 
is  quite  similar  to  that  noted  in  respeict  to  variability  in  weigl^  and 
height  during  growth,  for  similarly  the  \'anability  of  these  two  physical 
measurements  decreases  at  first,  rises  to  attain  a  maximum  about  the 
time  of  puberty,  and  then  dimint^ie^  again. 

Althnnph  the  stanflard  deviation  and  the  ciiefticient  of  \  ariation  gives 
a  rone;h  measnre  of  the  dei^ree  oi  al>^"Ulte  vnriabiltty,  a  further  con- 
ception of  variability  may  l>e  gaine<l  through  the  cleterniiiiation  of  tlie 
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probable  error  of  the  data.  Provided  the  curve  of  distribution  of  the 
individual  observations  confornr;  to  the  ideal  mathematical  type  of 
syiinnctrical  distributicn  curve,  tlie  >tatistiral  constant  known  as  ihe 
probable  error  ot  ihc  data  establishes  limits  within  which  approxinialeiy 
50  per  cent,  of  all  obser\-ations  takoi  at  random  will  be  expected  to 
fall.  Of  the  remaining  50  per  cent  of  observadons,  25  per  cent,  will  lie 
above  and  25  per  cent,  below  tiie  limits  estaUished.  The  probable  error 
of  the  data  may  Ije  roniputed  by  means  of  the  formula  0.6745  X  SD, 
where  SD  is  the  standard  deviation.  In  general,  if  a  large  number  of 
observations  is  rollcctcd.  one  finds  that  the  majority  occur  near  the 
average  vahie-  f(>r  the  measurement  taken,  and  tlie  j^reaier  the  deviatinn 
from  the  average  tlie  smaller  the  groups  become.  The  frequency  or 
distribution  curve  plotted  for  extensive  series  of  observations  often  is 
found  to  conform  very  closdy  to  tfie  ideal  symmetricat  mathematical 
type  of  distribution  or  (vobability  curve.  Under  radt  drcmnstances 
the  determination  of  the  probable  error  of  the  data  of  this  series  of 
observations  is  of  especial  significance  as  explained  above.  W'hh  respect 
to  the  observation?  on  the  vital  capacity  of  the  hing's  the  \alue  and 
signiticance  of  tlic  di-^triliution  curves  ba^ed  upon  tliis  data  is  i^Tcatly 
limited  due  to  the  small  number  of  observations  available.  The  data 
at  present  are  insufficient  to  establish  definstdy  the  character  of  thdr 
distribution  curve.  At  some  later  time  it  is  hoped  to  be  able  to 
accumulate  enough  data  to  defimtdy  establish  an  approximate  limitii^ 
distribution  curve  for  this  measurement  To  date»  however^  the  curves 
obtained  for  the  \ilal  capacity  in  general  appear  to  conform  fairly 
well  with  the  ideal  symmetrical  mathematical  distribution  curve,  lur 
the  present,  therefore,  1  feel  it  safe  to  assume  that  approximately 
50  per  cent,  of  cases  taken  at  random  will  have  vital  capacities  falling 
within  the  limits  established  by  the  probable  error  of  the  standard 
deviation  for  the  group  concerned.  Twenty^five  per  cent,  will  lie  above 
and  25  per  cent,  below  these  limits.  If  expressed  in  terms  of  per  cent., 
the  children  constituting  the  last  group,  in  general,  have  vital  capacities 
10  |ier  cent,  or  more  Ixlow  the  expected  nortnal.  By  recording  any 
individual  vital  capacity,  one  thus  max  easily  classify  the  patient  as  to 
the  group  to  wiiich  the  child  belnnj^'s.  Subjects  failing  into  the  group 
representing  tlie  poorer  one  fourth  of  the  child  population  are  children 
who  probably  deserve  special  study  to  diminate  pubnonary  or  cardiac 
disease  as  a  factor  causing  their  low  standard  of  physical  fitness. 
Experience  has  shown,  however,  that  an  apparently  normal  vital  capac- 
ity does  not  exclude  the  necessity  of  thorough  examination  when  the 
patient  is  suspected  of  having  tuberculosis,  for  occasionally  ^e  vital 
capacity  may  be  normal  n<;  compared  with  averages,  even  in  the  pre<:ence 
of  serious  disease  of  the  lungs.  Should  the  accumulation  of  more 
extensive  observation  on  the  vital  capacity  of  the  lungs  reveal  the  fact 
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that  the  freqtiency  ctirvc  (Icri\t(I  from  such  data  docs  not  conform  to 
tlu-  idea]  syiimu'triial  iiiaiheiiiatical  probnhility  curve,  but  shows  a 
certain  detiiute  skewness  the  above  statements  necessarily  must  be 
modified. 

3.  Viua  Capacity  and  Standing  Height,— in  Tables  3  aod  4  the 
data  have  been  averaged  in  groups  (sexes  sqiarated),  each  group 

including  subjects  differing  5  cm.  or  less  in  standing'  height^  age  and 
other  physical  measurement  being  disregarded.  With  a  growth  from 
an  averap;-e  of  108  cm.  to  \(>8  cm.  in  height,  the  vital  capacity  for  the 
boys  (Table  4)  has  increased  from  1,074  c.c.  to  3,625  ex..  an  increase 
of  2,551  c.c.  Thus,  wilii  an  increase  of  60  cm.  in  standmg  height 
representing  approximately  54.5  per  cent,  growth  ol  this  measurement, 
the  vital  capacity  has  increased  more  than  237  per  cent.  On  the  whole, 
then,  growth  of  vital  capacity  at  this  period  with  the  boys,  occurs 
about  four  times  as  rapidly  as  the  growtii  in  height. 

For  the  girls,  accompanying  a  growth  in  height  from  108  cm.  to 
168  cm.  the  vital  ca|)ncity  (Table  4)  increases  from  1,022  c.c.  to 
3,017  c.c.  This  increase  of  1,''^.^  c.c.  rcproenis  a  percentage  increase 
of  about  195  per  cent.,  as  compared  with  237  per  cent,  witli  the  boys 
for  a  corresponding  growth  in  height.  Neverthdess,  also  witii  die 
girls  the  lung  capacity  increases  more  rapidly  than  increase  in  hdght 
occurs. 

The  increase  in  Itmg  capacity  for  each  sex  as  plotted  against  stand- 
ing height  is  represented  graphically  by  means  of  smoothed  curves  (as 
determined  by  graphic  interpolation  )  in  Fij^ire  2.  The  curves  for  each 
sex  when  deterrnuicd  liy  this  niethiKl  tend  u>  pursue  a  sinuous  (nurse, 
being  somewhat  concave  in  lorni  with  tlie  boys  up  until  the  standing 
height  reaches  approximately  175  cm.,  and  with  the  girls  until  they 
become  about  165  cm.  tall.  Beyond  these  points  tiie  direction  of  each 
curve  changes  tending  to  straighten  out  to  some  extent  The  greater 
vital  capacity  for  the  boys  as  compared  with  tie  girls  of  cqcresponding  ^  f 
height  is  clearly  shown.  The  extent  of  the  difference  oetween  the 
boys  and  girls  in  general  a])i)cars  to  increase  constantly  as  they  fjrow 
taller.  If  we  analyze  tlie  en r\es  more  completely  we  find  that  with  xhc 
boys  the  increase  in  viial  capacity  plotted  against  height,  is  tairly 
uniform  until  the  individuals  are  about  148  cm.  tall.  With  growth 
from  148  cm.  to  173  cm.  in  height,  die  increase  in  vital  capacity  becomes 
more  rapid,  but  beyond  173  cm.  it  diminishes  considerably  in  rate. 

For  the  girls  the  most  rapid  increase  in  vital  capacity  accompanies 
the  growth  in  height  from  14.^  to  160  cm.  ^ 

The  absolute  intrra^e  in  vital  capacity  (Tables  ^  ajid  4)  which 
arrf>mpanies  each  successive  growth  of  5  cm.  in  standing  height  is  fairly 
uniform  with  the  boys  until  they  become »approxhnately  143  cm.  tall 
and  witli  the  girls  unbll  they  reach  a  standing  height  of  138  cm.  At 
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tiic^e  ituints  tilt  absohite  increase  rises  rapidly  reaching  a  maximum  of 
3U8  ex.  for  the  boys  when  103  cm.  tall,  a>  ciiiii]);ire<l  with  209  c.c.  for 
tlie  girls  at  a  standing  height  of  153  cm.  Subsequently  the  absolute 
increase  for  each  sex  steadily  declines.  Evidently,  therefore,  with  each 
sex  the  increase  in  vital  capacity  for  each  5  cm.  g^wth  in  height  is  not 
uniform  throughout  childhood.  Hutchinson's  conclusion,  based  on  data 
collected  largely  from  adults,  that  vital  capacity  increases  in  a  simple 
arithmetical  progres5;ion  w  ith  increasing  height  certainly  does  not  apply 
t<i  the  period  of  childli< k><1,  Dreyer  has  demonstrated  recently  tmm 
Hutchinson's  data  that  this  contention  was  erroneous,  and  has  shown 
that  even  for  adults  the  vital  capacity  is  not  a  simple  function  of  the 
body  height,  since  it  increases  in  an  irr^lar  manner  and  not  at  a  fixed 
rate  with  each  unit  increase  in  height. 


Fig.  2. — Showing  sniootlicd  curves  representing  tlie  average  absolute  increase 
m  the  vitnl  rapacity  of  the  lunps  as  determined  by  graphic  intcrpol.ition,  for 
boys  bttwccn  U.98  and  1.88  mcter.s  tiiU  inclusive,  and  for  girls  between  0.98 
and  1.73  meters  tall  inclusive.  The  actual  observed  averages  at  each  standing 
height  are  represented  by  dots  for  boys,  and  by  circles  for  the  girls.  Vital 
capacity  in  liters  is  represented  on  the  ordinate,  and  standing  height  in  meters 
on  the  abscissa. 

The  relative  increase  in  vital  capacity  accompanying  each  5  cm. 
growth  in  standing  height  (Tables  3  and  4)  apparently  diminishes 
throughout  diildhood.  There  is  a  slight  indication  of  an  increase  in 

percentage  growth  in  vital  capacity  for  the  boys  l)ei\vecii  and  \f>9> 
cm.  standing  height,  and  for  the  pirls  from  148  to  153  cm.  tall.  The 
slight  tendenry  to  acceleration  in  rate  after  an  earlier  period  nf  decline 
is  much  less  .striking  in  the  case  of  the  averages  based  on  standing 
heiglit,  as  compared  with  tliat  based  on  age. 
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As  in  the  case  of  the  curves  for  vital  cap^ty  as  plotteiJ  against 
age,  likewise  those  plotted  against  standing  height  may  be  divided  into 
several  phases  so  selected  that  each  phase  conforms  very  closely  to  a 
straight  line  The  empirical  formula  y=  {ax)  ±.  b  hy  which  each  of 
tliese  straight  lines  may  be  derived,  therefore,  affords  a  fairly  satis- 
factory method  by  which  the  vital  capacity  at  any  height  may  be  com- 
puted when  y  =  the  vital  capacity,  a  =  the  standing  height  in  cm., 
X  =  a  constant,  and  ±  =  a  second  constant.  The  vital  cai^ties,  as 
computed  by  means  of  the  above  fommla,  are  r«:orded  in  Tables  3 
and  4.  and.  in  pfcncral,  agree  fairly  closely  with  the  averages  as 
fletermincf]  hy  means  of  graphic  interpolatimi.  The  constants  used  in 
computing  the  values  for  each  portion  of  the  two  curves  may  be 
obtained  by  referring  to  Tables  3  and  4. 

The  probable  error  of  random  sampling  (Tables  3  and  4)  computed 
for  the  vital  capacities  as  averaged  according  to  standing  height,  in 
general,  with  eadi  sex  tends  to  become  larger  as  the  individuals  grow 
taller  and  have  a  greater  lung  capacity.  For  all  groups,  however,  the 
probable  error  is  comparatively  small. 

The  standard  deviations  about  tlu*  means  l)a<ed  nn  standin;;^  heit^hi 
(Tables  3  and  4  )  lor  each  sex  tend  to  iiurea^e  as  the  groups  heconie 
taller,  and  are,  a>  a  rule,  greater  fur  the  boys  than  for  the  girls  of 
corresponding  height.  In  general,  the  absolute  values  obtained  for  the 
standard  deviation  seem  to  be  somewhat  greater  when  the  data  are 
averaged  in  groups  differing  one  year  in  age,  as  compared  with  the 
deviation  occurring  when  the  subjects  are  averaged  in  groups  differing 
5  cm.  in  ■standing  heif^ht. 

On  retlucing  the  standard  deviation  to  the  coefficient  of  variation 
(Tables  3  and  4)  one  fuids  the  vital  capacity  from  each  se.x  to  become 
relatively  less  variable  with  increasing  height  until  they  become  133  cm. 
tall.  Subsequently  the  variability  increases  2  per  cent,  for  a  short 
period  and  later  declines.  The  general  trend  of  relative  variability  in 
vital  capacity  with  relation  to  average  based  upon  either  age  or  height 
are  quite  similar,  in  both  instances  showing  a  tendency  to  decrease  at 
first,  followed  by  a  period  of  increased  variability,  which  later  declines 
again  The  actual  values  for  the  coefficients  of  variation  (Tables  3 
and  4),  for  the  most  part,  vary  between  10.5  and  12.5.  It  appears, 
therefore,  that  individual  records  of  vital  capacity  fluctuating  between 
12  per  cent,  above,  or  12  per  cent,  below  the  average  expected  for 
corresponding  height,  could  not  be  interpreted  as  definitely  abnormal. 
Should  the  record  vary  more  than  12  per  cent,  below  the  averages,  the 
individual  record  immediately  falls  into  the  class  that  are  apt  to  be 
abnormal,  and  such  per'^nns.  no  doubt,  should  be  examined  with  care 
to  determine  the  cause  of  their  low  standard  of  physicia  fitness  in  this 
respect. 
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If  the  coefficients  of  variation  for  tlic  averaj^es  l)a»efl  o!i  age  are 
compared  with  tho'ie  derived  from  averages  based  on  height,  the  vahies 
will  be  found  to  be  considerably  higher  in  the  fontier  case.  Due  to  the 
presence  of  less  variability,  it  appears,  therefore,  tliat  averages  based  on 
grouping  of  the  subjects  diffenng  5  cm.  in  standing  height,  for  more 
satisfactory  normal  standards,  than  the  averages  based  on  age  at  yearly 
intervals. 

By  <listributii^  and  averaging  the  cases  at  each  age  according  to 
hei<jht.  as  accomplished  in  Tables  5  and  6,  one  is  alik-  to  gain  some 
concej)tion  of  the  influence  of  these  two  factors  nn  tlie  vital  capacity. 
\\'hen  arranged  in  thi<  manner  it  is  plainly  e\  iflent  tliat  at  any  age  the 
taller  subjects  tend  to  have  a  nuich  larger  vital  capacity  tliati  the  shorter 
ones  of  the  same  age.  This  holds  true  for  the  girls  as  well  as  for  the 
boys.  The  difference  is  quite  considerable  in  many  instances.  Thus, 
for  example,  at  14  years  of  age  the  average  vital  capacity  for  twenty- 
five  girls  ajiproximately  150  cm.  tall  was  2,292  c.c,  whereas  for 
thirty-tive  girls  of  the  same  age  but  approximately  15  cm.  taller,  the 
vital  capacity  avcrap^cd  2,824  c.c.  or  532  more  than  for  the  shorter 
group.  The  condition  of  otlicr  ages  is  similar.  It  is  evident,  therefore, 
that  at  any  age  diltcreiiccs  in  standing  height  influence  the  vital  capacity 
to  a  considerable  degree.  If  we  now  consider  the  intiuence  of  age  on 
vital  capacity  for  individuals  of  about  the  same  standing  height 
no  such  striking  difference  is  found.  In-,  several  instanced  the  average 
vital  capad^  is  slightly  greater  for  the  older  than  for  the  younger 
individuals  of  corresponding  average  height,  but  this  is  not  consistently 
the  case.  On  tlie  whole*  it  seems  cle;ir  that  the  difference  in  the  vital 
capacity  of  the  lungs  among  children  of  the  same  age  but  differing 
considerahlv  in  heig^ht.  is  far  more  ^trikint,^  than  the  differences  noted 
among  children  of  the  samt,-  iK-i^ht  l>ut  of  diiTcrtni  ajje.  However,  in 
comparing  individual  recnrri^  witli  normal  standard.^  it  is  probably 
advisable  to  take  both  age  and  height  into  consideration. 

4.  Vital  Capacity  and  Siitituj  Height. — In  Tables  7  and  8  the  data 
for  eadi  sex  have  been  averaged  in  groups,  each  group  including  sub* 
jects  differing  2  cm.  or  less  in  sitting  height. 

For  the  boys  the  averages  (Table  7)  indicate  that  with  an  increase  in 
stem  length  from  57  to  87  cm.  the  vital  capacity  increases  from  1,071  to 
3,607  c.c.  Hence,  with  a  growth  of  30  cm.  in  stem  length,  the  vital 
capacity  shows  an  avera^^r  increase  of  2.536  c.c,  or  nearly  237  per  cent. 

With  the  girls  f  1  al)le  8)  for  a  similar  growth  in  sitting  height,  the 
vital  rapacity  increase.^  from  an  average  of  908  c.c.  at  57  cm.  stem 
lengtli  to  2,967  c.c.  at  87  cm.  >ieni  length.  The  [)ercentage  increase 
in  this  case  amounts  to  197  per  cent.,  or  approximately  40  per  cent, 
less  than  the  increase  r^.«itered  by  the  boys  for  a  similar  growth  in 
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sitting  height.  For  both  sexes,  howcvei ,  the  total  rdative  increase  in 
vital  cnpncity  exceeds  that  f^r  tlie  steiti  length.  Dreyer  claims  that  the 
vital  capacity  is  rclaieU  to  the  square  of  the  sitting  height.  Whether 
or  not  this  applies  to  the  period  of  chili  Hum  id  will  Ix?  con^idered  later. 

The  curves  of  vital  capacity  as  plotted  against  sitting  iieighl  are 
somewhat  trr^;tiiar  when  drawn  from  the  actual  averages.  In  order  to 
eliminate  the  minor  fluctuations  they  have  been  smoothed  by  means  of 
graphic  interpolation  (Fig.  3).  The  means  for  the  vital  capacity 
derived  in  this  manner  for  each  sitting  hdght  are  recorded  in  Tables 
7  and  8. 

In  general,  the  smoothed  curves  plotted  against  stem  length  tor  each 
sex  are  quite  similar  to  those  plotted  against  either  age  or  standing 
height,  showing  at  first  a  phase  of  fairly  uniform  increase  in  vital 


Fifi  3. — Showing  smoothed  curves  representing  the  average  absolute  increase 
in  the  vital  capacity  of  the  hings  as  determitted  by  graphic  interpolation,  for 

boys  with  an  increase  in  sitting  height  from  0.53  to  0.95  meters  inclusive  and 
for  girls  with  an  increase  in  sitting  height  from  0.51  to  0^1  meters  inclusive 
The  actual  observed  averages  at  each  stem  length  are  respreaeated  hf  dots  for 

the  boys  and  by  circles  for  the  girls.  Vita!  capacity  in  liters  is  reptesentod  00 
the  ordinate,  and  sitting  height  in  meters  on  the  abscissa. 

capacity,  followed  by  one  of  more  rapid  increase,  and 'finally  enters  a 

pha'Jc  r>f  greater  retardation  in  rate  of  grow'th  of  lung  capacity.  On 
the  whole,  the  curves  tend  to  as<^time  a  concave  form  throughout  the 
greater  extent  of  their  course,  the  concavity  being  more  marked  with 
the  boys  than  with  the  girls.  At  corresponding  sitting  height  the 
curves  show  dearly  a  greater  vital  capacity  for  the  boys  than  for 
the^girls,  the  difference  tending  to  increase  as  the  growth  in  stem 
length  occurs. 
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The  absolute  increase  in  vital  capacity  which  accompanies  each  2  cm. 
increase  in  sitting  heij^lit  (Tables  7  and  8)  is  fairly  uniform  for  each 
sex  at  stem  lengths  ranging  from  63  to  75  cm.  At  this  point  the  absolute 
increase  tends  to  rise  reachitig  a  maxinnnn  of  238  c.c.  for  the  boys 
and  149  c.c.  for  the  girls,  at  stem  lengths  of  85  and  7'9  cm.,  respectively. 
With  each  further  increase  of  2  cm.  in  sitting  height  the  gain  in  vital 
capacity  for  each  sex  progresnvdy  dinunisbes. 

The  relative  increase  per  2  cm.  growth  in  sitting  heifi^t,  in  general, 
appears  to  diminish  at  6rst  as  the  stem  length  increases,  reaching  a 
minimum  of  6.R  and  6.6  per  cent,  for  the  boys  and  girls,  respectively, 
at  73  cm.  sitting  height.  Subse(iucntly,  the  relative  rate  of  increase 
in  vital  cafvacity  rises  slightly  with  the  boys  to  about  7.7  per  cent,  when 
the  average  sitting  height  is  85  cm.,  but  later  declines  again.  With 
the  girls  the  tendency  for  the  relative  increase  in  lui^  capacity  to  rise 
after  an  eartier  period  of  decline  is  much  less  pronounced.  It  appears, 
however,  that  the  rapidity  of  the  decline  in  rate  of  percentage  gain  in 
vital  capacity  is  greatly  retarded  at  sitting  heights  ranging  from  73 
to  81  cm. 

I  he  relation  between  sitting  height  and  vital  capacity  has  been  fully 
discussed  by  Dreyer.*"  This  iiuestigator  states  that  the  relationship 
between  these  two  measurements  may  be  expressed  correctly  by  the 
formula  ^s=K,  where  SH astern  length  in  centimeters,  V.C.= 
vital  capaoty  in  cubic  centimeters,  the  power  n  is  approximately  2,  and 
K  is  a  constant.  In  other  words,  the  vital  capacity  is  rdated  to  the 
square  of  the  sitting  height.  Dreyer  bases  itoA  ojMnion  on  an  analysis 
of  the  data  of  Hutchinson  and  Schuster,  on  sixteen  personal  observa- 
tions, which  to  a  large  extent  included  observations  niainlv  on  adults. 
The  average  \Tihie  for  the  constant  obtained  by  Dreyer  wtien  derived 
in  the  above  manner  is  1.9  for  males. 

Dreyer  measured  tiie  stem  length  by  a  special  technic,  seating  the 
subject  on  the  floor  with  his  bade  against  a  perpendicular  triangular 
projection,  to  which  a  scale  is  attadied.  On  account  of  the  influence  of 
the  muscles,  the  stem  length  taken  when  the  subject  is  seated  on  a  chair 
is  found  to  be  about  3  percent,  g^rentcr  than  those  obtained  Ity  the  method 
Dreyer  used.  Since  tlie  sitting  heiglits  for  the  cliildren  reportetl  in  this 
paper  were  obtained  with  the  subjects  seated  on  a  chair,  against  a 
perpendicular  wall,  it  is  necessary  to  reduce  my  averages  3  per  cent,  to 
render  them  directly  comparable  with  Uic  measurements  by  Dreyer. 
The  corrected  sitting  heights  are  recorded  in  Tables  7  and  8. 

The  values  for  K  with  the  boys  (Table  7)  as  derived  from  the 
averages  of  vital  capacity  for  each  corrected  sitting  height  during 
childhood  are  by  no  means  a  constant.  The  results  o1)taiiied  show  a 
gradual  decrease  from  an  average  of  2.71  to  1.93  witli  an  increase  in 
sitting  height  from  53  to  87  cm.   With  further  growth  in  stem  length 
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the  value  determiiied  for  K  remains  practically  constant,  possibly  tend- 

tng  to  increase  slightly  as  sittinf^  height  increases.  It  is  evident,  there> 
fore,  that  the  fonnula^*=  K  is  not  a  correct  expression  of  the  relation 
between  the  vital  rap.icit\'  and  sitting  height  for  the  boys.  Apparently 
this  relation  is  n(»t  fullv  t"'t:'.))lisht"(l  until  well  into  the  latter  half  of 
childhood.  At  this  periud  my  data  for  children  give  a  constant  (1-93) 
whidi  is  very  dose  to  fliat  obtained  by  Dreyer  (1.90)  for  adults. 

With  the  girls  accompanying  a  growth  in  stem  length  from  51  to 
83  cm.,  the  values  derived  for  K  decrease  from  3.27  to  2.39,  but  sub- 
sequently remains  fairly  constant. 

It  is  evident,  therefore,  that  a  constant  relation  between  the  square 
of  the  sitting  heifijht  and  vital  capacity  also  does  not  exist  with  the 
girls  in  early  ohildhofwl,  and  apparently  is  not  established  until  the 
girls  obtain  a  sitting  height  of  approximately  79  cm. 

The  higher  values  for  the  constant  with  the  girls,  indicates  a 
relatively  smaller  vital  capacity  of  the  lungs  for  them  than  for  the  boys. 

The  probable  error  of  random  sampling  (Tables  7  and  8),  as 
determined  for  the  averages  based  on  sitting  height,  is  comparatively 
sntall.  In  general,  for  each  sex.  it  apparently  tends  to  increase  con- 
stantly as  sitting  lieifjht  and  vital  capacity  increases. 

n  he  standard  deviali()n>  recorded  in  Tables  7  and  8  re>enihle  those 
obtained  when  ihe  ca.sc.>  are  grouped  on  dilTerent  l)asis,  tending  to 
increase  as  vital  capacity  increases,  and  averaging  higher,  as  a  rule, 
with  the  boys  than  with  the  girls  of  corresponding  stem  lengA.  As 
for  relative  variability  (coeflkients  of  variation ;  Tables  7  and  8)  there 
is  an  apparent  decrease  in  its  extent  with  the  shorter  groups  as  they 
increase  in  stem  length,  followed  by  a  later  period  where  variability 
rise^  to  -^ome  extent,  and.  finally,  by  a  jxriod  during  which  it  falls 
again.  For  the  most  part,  ihc  cocfhcients  range  between  10  and  14. 
In  general,  then,  the  degree  of  variability  in  relation  to  the  averages 
as  based  on  stem  Icf^h  is  quite  similar  to  that  observed  with  averages 
based  on  standing  height. 

If  the  observations  at  each  age  are  distributed  in  grou]»  diiferii^ 
2  cm.  in  stem  length,  as  is  done  in  Tables  9  and  10,  some  conception  of 
the  variation  in  vital  capacity  at  any  age  accompanying  differences  in 
stem  length  can  be  easily  detected.  Tlie  averages  in  these  tables  show 
that  ihe  vital  capacities  at  every  age  are  higher,  as  a  rule,  for  the 
childien  with  the  greater  .stem  length.  When  we  consider,  however,  the 
average  vital  capacity  for  the  children  of  similar  sitting  height  but 
varying  in  age  the  differences  are  much  less  striking  and  constant. 

5.  Vital  Capacity  and  Body  Weight. —To  study  the  relation  between 
vital  capacity  and  tx>dy  weight,  the  data  are  averaged  in  Tables  11  and 
12  in  such  manner  that  each  group  included  subject^  who  varied  not 
more  than    pounds  in  body  weight  (including  clothing). 
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For  the  boys  (Table  1 1 )  with  an  increase  in  gross  weight  from  43  to 
133  pounds  the  vital  capacily  increased  from  1,157  to  3,635  c.c.  Accom- 
panyinj^  this  increase  in  weight,  amoiniting  to  209  per  cent.,  the  vital 
cafwicity  has  iiurcased  214  per  rent.  With  the  girls  (Table  12)  for 
a  corresponding  growth  in  weight,  the  lung  capacity  increases  from 
1,099  to  3,047  c.c,  or  177  per  cent.  Thus,  while  with  the  boys  the 
relative  increase  in  vital  capacity  on  the  average  exceeds  that  in  wei^t, 
just  the  reverse  is  true  for  the  girls. 

TABLE  11.— Normal  Boys.  Number  of  Cases,  Body  Weight,  Vital 
Ca^acitv.  Average  Vital  Capacitv.  Average  Vital  Capacity  as 
Determined  by  Graphic  Interpolation.  ABSoi.rTi;  and  Percknta^.k 
Increase  in  Vital  Capacity,  Vital  Capacity  as  Coufuteo  by  For- 
mula, WITH  Formula  Umd.  0.72  PowBa  of  Weight  in  Gkams  and 
Values  Derived  prom  Formula  -^^p 
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The  straightened  curves  derived  for  vital  capacity  wlien  averaged 
for  weight  are  somewhat  different  in  character  than  those  previously 
described.  With  the  boys  the  smoothed  curve  (Fig.  4)  shows  much 

less  sinuosity  than  the  curves  plotted  either  against  age,  standing  and 
sitting  height.  As  for  the  girls  the  curve  based  on  weight  is  definitely 

convex  in  chnrnrtpr.  and  thu«  riUnpcflicT  different  from  tliose  derived 
from  averages  determined  on  the  other  measurements.    I'he  convexity 


STEWART^i  lTAL  CAPACiTV 


apparently  due  to  the  increase  in  vital  capacity  occurring  at  a  relatively 
slower  rate  than  increase  in  weight  during  later  childhood.  As  in  the 
case  of  the  curves  based  on  age,  standing  and  sitting  height,  Hkewise 
those  plntterl  against  weight  may  be  subdivided  into  different  portions 
in  such  tnanncr  that  cacli  conforms  closely  to  a  straight  line.  It  follows, 
therefore,  that  the  vital  capacity  may  be  computed  from  the  body  weight 
by  means  of  the  same  empirical  formula  used  for  the  other  curves. 

TABLE  12.- -XoRxiAi.  Girls.  Mt-mher  of  Cases,  Body  Weight,  Vital 
Capacity,  Average  Vital  Capacity,  Average  Vital  Capacity  as 
DsTBaMiNBo  »v  Graphic  iKtBaFOLATiow.  Absolutb  and  Pbrcbntagi 

I.NCREASE  IV  Vital  Capacity.  Vital  Capacity  as  Computed  by  For- 
mula, WITH  Formula  Used,  0.72  Power  of  Weight  in  Grams  a.vd 
VA1.UES  Dbkived  noM  Formula  ^"^^^^ 
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The  actual  values  for  the  constants  to  be  used  for  diti'erent  weight 
groups  may  be  determined  by  referring  to  Tables  11  and  12.  The 
vital  capacities  computed  from  formula  agree  fairly  closely  with 
the  actual  averages  and  also  with  those  as  determined  by  graphic 

inter|xilation. 

Dreyer "  claims  that  the  relation  between  the  vital  capacity  and 
body  weight  may  be  correctly  expressed  by  the  formula  ^  —  K,  where 
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is  the  net  weight  in  grams,  V.C  =  viul  capacity  in  cubic  centimeters, 
the  power  n  is  0J2,  and  K=3b  a  constant.  The  average  value  obtained 
for  K  by  Dreyer  for  datn  collected  largely  from  male  adults  is  0.69. 

Tn  order  to  comjxire  this  relationship  to  Invdy  weight  for  children 
with  Dreyer's  tindings  for  aduhs  it  was  first  necessary  to  correct  my 
weights  for  clothing.  The  net  weight  fur  my  cases  has  been  determinetl 
by  computing  the  weight  of  tlie  clothing  and  deducting  this  from  the 
gross  weight  In  estimating  die  weight  of  dodiing  the  factofs  pablidied 
by  Bardeen '  were  used  and  the  net  wei|^  obtained  in  this  manner  are 
tabulated  in  Tables  11  and  12, 

With  the  boys  the  values  obtained  for  K  by  means  of  the  formula 
^  =  K  are  seen  to  decrease  constantly  as  growth  in  bo<fy  weight 


Fig.  4. — Showing  smoothed  curves  representing  the  average  absolute  increase 
in  the  vital  capacity  of  the  lungs  as  determined  by  graphic  interpolation  for 
boys  with  an  increase  in  net  body  weight  from  30  to  145  pounds  inclusive,  and 
for  girls  with  an  increase  in  body  weight  from  35  to  130  pounds  inclusive.  The 
actaal  observed  averages  at  each  net  body  wei^^t  are  represented  by  dots  for 
the  hoys,  and  by  circles  for  the  pirls.  Vital  capacity  in  liten  is  refMrtsentsd 
on  the  ordinate,  and  net  weight  in  pounds  on  the  abscissa. 

occurs^  dinuntshing  from  an  average  of  0.955  at  a  net  weight  of  40 
pounds  (18»100  gm.)  to  0.701  when  weighing  143.8  pounds  (65,400 

gm.).  This  latter  value,  0.701,  is  quite  similar  to  that  (0.69)  obtained 
by  Dreyer  for  adults.  It  is  evident  from  these  results  that  the  constant 

relatinn  lx»tween  the  0.72  power  nf  the  wcif^it  and  vital  capacity  is  not 
e5tal)hshed  with  boys  until  the  net  body  weight  is  in  the  neighborhood 
of  140  pounds. 
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With  the  girls  the  value  for  K  with  an  increase  in  net  weight 
from  40  to  92  pounds  decreases  from  1.089  to  0.850.  With  further 
increase  in  weight  tlie  value  for  K  seems  to  increase  slightly.  For  the 
girls  also,  then,  the  formula  advocated  by  Dreyer  is  not  a  correct 
expression  of  the  relation  of  vital  capacity  to  body  weight  for  chil- 
dren. It  is  not  until  the  latter  part  of  childhood  that  the  above  relation 
is  fully  established.  At  corresponding  age,  the  values  obtained  for 
K  (Tables  11  and  12)  are  higher  for  tiie  girls  than  for  the  boys.  It 
follows  from  this,  as  shown  in  numerous  other  instances,  that  lung 
capsicity  is  relatively  smaller  for  girls  than  for  boys  of  similar  size 

TABLE  13.— Xi  MBER  OK  Cases,  Age,  Weight,  Standing  Height,  Vital 
Capacity.  Normal  Vital  Capacity  Expected  for  Corresponding 
Standing  Height,  Per  Cent,  of  DsviikTiOM  from  Normal,  and  Note 
Rbgasding  Dyspnba  for  Boys  and  Gkls  wm  Mitral  RBOOROtTAnoN 
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.Although  the  present  investigation  i.s  devoted  mainly  to  a  con.sider- 
ntion  of  the  vital  capacity  of  the  lungs  of  normal  and  healthy  children, 
a  series  of  observations  were  made  on  a  consideraUe  number  of  sub- 
jects suffering  from  pathologic  /conditions  of  the  heart  and  lungs.  A 
brief  discussion  of  the  results  obtained  in  eadi  disease  is  given  betow. 

6.  VUal  Capacity  and  Mitral  /fun^'enrv  -^ccordsrVere  obtained 
for  fourteen  l>oys  and  twenty-six  girls  suflFenng  from  mitral  insuf- 
ficiency of  varying  degrees  of  severity  (Table  13).  The  data  for 
eight  boys  and  seventeen  girls  show  the  vital  capacit)-^  to  average  prac- 
tically normal  for  their  standing  height  in  spite  of  the  presence  of  a 
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leaking  mitral  valve.  These  children,  as  a  group,  are  able  to  play  and 
romp  almost  as  vigorously  as  normal  children  witliout  suflFering  from 
dysi>nea  to  any  extent.  With  ihe  more  severe  case-^,  however,  the 
vital  capacity  is  seen  to  be  greatly  reduced,  the  reduction  m  some  cases 
amounting  to  more  than  50  per  cent.,  and  in  such  instances  dyspnea  is 
a  very  prominent  symptom.  In  general,  it  may  be  said,  diat  the  tenden^ 
to  become  dyqxneic  is  directly  proportional  to  the  d^ree  to  which  the 
vital  capacity  is  reduced.  Ruel)Ovr,**  Bittorf  and  Forschbach,*'  Beebak, 
Bie  and  Maar,"  Plesch,"  Wilson  and  Edwards,"  and  others  have 
also  noted  the  vital  caixicity  to  be  reduced  by  di'^ea-^es  of  the  heart. 
Siebeck^'  attributes  the  decrease  in  vital  cai)acity  in  heart  disease  to  a 
cliange  in  the  elasticity  of  the  lungs  resulting  from  engorgement  of 
the  pulmonary  circulation.  From  a  study  of  124  adults  suffering  from 
various  types  of  heart  disease,  Peabody  and  Wentworth  "  have  decided 
that,  in  general,  patients  with  a  vital  capacity  of  90  per  cent  or  more 
of  the  normal  standard  adopted  for  their  sex  and  hei<;ht  have  little  or 
no  abnormal  tendency  to  dyspnea.  If  reduced  to  70  or  ^X)  per  cent, 
of  the  normal,  dyspnea  appears  to  be  an  unusual  exertion,  while  if 
reduced  to  40  or  70  per  cent,  of  the  nornial  the  activities  of  these 
patients  must  be  greatly  restricted.  Those  with  a  vital  capacity  of  less 
than  40  per  cent,  of  the  normal  are  usually  confitied  to  bed,  and  the 
mortality  is  high  with  this  group. 

Repeated  observations  made  of  a  few  children  having  mitral  disease 
show  tfiat  the  vital  capacity  increases  as  the  clinical  condition  improves. 
The  record  for  one  girl  with  mitral  regurgitation  and  rheumatic  fever 
in  fjnven  in  Fi^ire  5.  The  record  of  a  girl  sufTerin^  from  cardiac 
decompensation  foIlowinL'^  a  heavy  day's  work  is  given  in  h'itjiirc  (i.  In 
each  instance  tlie  vital  capacity  is  seen  to  progressively  increase,  and 
the  hos|Mtal  records  show  a  similar  improvement  in  their  condition 
dinically.  With  the  dder  girl  (Fig.  6)  the  reduction  in  vital  capacity 
recorded  on  the  twenty-sixth  day  of  illness  followed  a  tonsillectomy 
done  two  days  previously.  When  dismissed  from  the  hospital  on  the 
twenty-eighth  day  of  illness  the  vital  capacity  recorded  was  considerably 
higher  even  than  the  normal  expected  for  corre«;ponding  standing  height. 

Peabody  and  Wentworth  and  Ulrich  and  Xatlianson  also  present 
records  fur  adults  that  show  fluctuations  in  the  vital  capacity  to 
correspond  with  changes  in  the  patient's  condition.   Periodic  measure- 

23.  Bittorf,  A.,  and  Forschbach,  J.:  Untersttchnngen  uber  die  Lttngenffillinig 

bei  Kranklieiten,  Ztschr.  f.  klin.  Med.  70,  1910. 

24.  Wilson,  M.  G.,  and  Edwards,  D.  J.:  Standards  for  Normal  Vital  Capacity 
for  Children:  The  Lung  ('apacity  in  Certain  Intrathoracic  Conditi<>n>,  Am.  J. 
Dis.  Child.  22:443  (Nov.)  1921.  Diagnostic  Value  of  Determining  Vital  Capa- 
city of  Lungs  of  Children.  J.  A.  M.  A.  78:1107  (April  15)  1922. 

25  I  I  rich,  H.  L.,  and  Nathanson,  M.  H,:  The  CapacHy  of  the  Lungs  in 
Cardiac  DiMase,  Minnesota  M.  4:721,  1921. 
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Fig.  5.— Showiing  the  changes  in  body  temperature,  pulse  rate,  and  vital 
capacity  of  the  hmgt  from  the  fourteenth  to  the  thtrty^first  day  of  ilhieM, 
for  a  girl  havintr  acute  rheumatic  fever,  Ud  mitral  regurgitation.  The  solid 
black  rectangles  represent  the  normal  vital  capacity  for  corresponding  standing 
hdg^t;  the  bhuik  rectana^  represent  tfie  obeerved  vital  capaci^  oo  niocessive 
dajn. 
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Fig.  6. — Showing  the  changes  in  body  temperature,  pulse  rate,  rate  of  respira- 
tion and  vital  capacity  of  the  lungs  from  the  third  to  the  thirteenth  and  for 
the  twenty-sixth  to  the  twenty-eighth  day  of  illness,  for  a  girls  cardiac  decom- 
pensation, and  mitral  regurgitation.  The  solid  black  rectangles  represent  the 
normal  vital  capacity  for  corresponding  standing  height;  the  blank  rectan^es 
repfcttnt  the  observed  vital  capacity  on  succeuive  days. 
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ment  of  the  vital  capacity,  therefore,  affords  a  simple  and  practical 
method  of  detecting  fluctuations  in  the  general  condition  of  the  patient. 

This  study  of  a  limited  number  of  children  sufferings  from  disease 
of  the  mitral  valve  sliow  s  that  in  milder  ci^es  in  which  the  vital  capacity 
is  practically  nurnial  very  little  respiratory  discomfort  is  experienced 
even  on  severe  exertion.  In  more  severe  cases*  however,  the  tendeoqr 
to  develop  dyspnea  in  a  measure  parallds  the  reduction  in  vital  capadtj. 

7.  VUttl  Capacity  a«d  AcuU  Bronchitis,— In  TaMe  14  are  tecoidcd 
die  average  vital  capacities  for  seventeen  bo\s  and  fourteen  girls, 
respectively,  having  acute  bronchitis,  which  shows  tliat  the  vital  capacity 
is  considerably  reduced  by  this  condition.  The  inrlhu'.tin!  flata  show 
the  degree  of  reduction  to  be  rather  marked  in  the  more  severe  cases. 
()ften  the  presence  of  considerable  mucus  in  the  trachea  and  bronchi 
provokes  peroxysms  of  coughing  toward  the  end  of  expiration,  and 
thus  prevent  its  completioa    Even  with  the  patients  dxiwinif  the 

TABLE  14.  —  NrMBEk  of  Cases.  Ack,  Weight,  Standing  Height,  Vital 
Capacity,  Normal  Vital  Capacity   for  Corresponding  Standing 

HtlGBT,  AND  Pbr  CBMT.  Of  DSVIATtOlt  VttOM  NOSKAL  FOR  BOTS  AMD 

Girls  Having  Acute  Bronchitis 
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greatest  reduction  in  vital  cecity  due  to  their  bronchitis,  there  was 
little  complaint  of  dyspnea.  Peabody  and  Wcntwordi  also  record  tfiat 
the  vital  capacity  oi  the  lungs  may  be  considerably  reduced  following 

the  inception  of  acute  bronchitis. 

8.  Vital  Capacity  and  Labor  Pneumoma. — During  the  past  year 
vital  capacity  records  were  obtninerl  of  eleven  children  during;  an  attack 
of  pneumonia.  The  data  f(ir  nnie  of  the  children  (Table  15)  show  the 
vital  capacity  to  be  enormously  reduced  early  in  the  course  of  the 
disease.  The  degree  of  reduction  is  greatly  out  of  proportion  to  the 
extent  of  the  pneumonic  process  even  with  patients  not  suffering  from 
pleurisy.  For  example,  one  boy  (Case  1)  on  the  fifth  day  of  illness, 
ahbough  free  from  pleurisy,  was  able  to  expire  only  450  cc,  which 
is  about  one  third  the  normal  expected  for  correqxMiding  standing 
hd^t  At  the  same  time,  fluroscopic  examination  demonstrated  the 
pneumonia  to  be  limited  to  the  lower  lobe  of  the  right  lung.  In  this 
instance,  although,  roucrhly.  one  fourth  or  less  of  the  total  lung  tissue 
was  involved  by  the  pneumonic  process,  nevertheless,  the  vital  capacity 
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was  reduced  by  three  fourths.  In  other  cases  the  reduction  is  equally 
striking    The  general  weakness  of  the  patient  is  evidently  a  factor  In 

reducing  the  vital  capacity. 

The  initial  reduction  in  vital  capacity,  and  its  p^radna!  return  to  nor- 
mal followinj^  recovery  tnmi  lobar  pneumonia  is  clearly  shown  for 
two  boys  in  Figures  7  and  8.  in  the  case  o£  the  older  patient  (Fig.  7), 
on  the  second  day  of  illness  the  vital  capacity  was  reduced  35  per 
cent  At  tins  time  the  dinical  diagnosis  was  somewhat  uncertain. 
On  the  foitrth  day,  however,  a  diagnosis  of  lobar  pneumonia  was 
definitely  established,  and  the  vital  capacity  was  now  reduced  approxi> 
mately  71  per  cent.   Following  the  crisis  the  vital  capacity  gradually 

TABLE  15. — ^MiniBtK  or  Cases,  Age.  Standing  Height,  Weight,  Initial 
Vital  Capacity,  Day  of  Illness.  \'ital  Capacity  at  Eai  h  Sccc  eeding 
Rsading,  Noamal  Vital  Capacity  yoa  Coubspomdimg  Standimg 
Hbight,  Pbk  Cbnt.  of  DErrAnON  fkom  trb  Nohmai.  for  Botb  ard 

Girls  with  Lobar  Pnecmonia 
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increased  and  l>y  the  scvciitcciuh  day  of  illness  was  only  >lightly  more 
than  17  per  cent,  below  the  normal  expected  for  corresponding  standing 
height.  For  this  patient  a  record  of  vital  capacity  was  obtained  nine 
months  following  his  recovery  from  pneumonia.  During  this  interval 
die  records  show  an  increase  in  vital  capacity  from  2,850  ex.  to  3,500 ex. 
This  indicates  that  following  recovery  from  an  attack  of  pneumonia^ 
subsequent  growth  in  lung  capacity  may  proceed  in  a  rather  satisfactory 
manner. 

One  child  (Case  3)  failed  tn  recover  promptly.  Areas  of  con- 
fsnlidation  persi5;ted  in  one  lung  for  a  lonjj  time  which,  finally,  terminated 
in  an  en:q>yema.   The  records  show  that  during  the  period  studied  the 
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Fig.  7. — Showing  the  changes  in  body  temperature,  pulse  rate,  rate  of  respira- 
tion and  the  vital  capacity  of  the  lungs  from  the  second  to  the  seventeenth 
days  of  illness,  for  a  boy  having  lobar  pneumonia.  The  solid  black  rectangles 
represent  the  normal  vital  capacity  for  corresponding  standing  height ;  the 
blank  rectangles  represent  the  observed  vital  capacity  on  successive  days. 
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Fig.  8. — Showing  the  changes  in  body  temperature,  pulse  rate,  rate  of  respira- 
tion, and  the  vital  capacity  of  the  lungs  from  the  first  to  the  fourteenth  day 
of  illness,  for  a  body  having  lobar  pneumonia.  The  solid  black  rectangles 
represent  the  normal  vital  capacity  for  corresponding  standing  height;  the  blank 
rectangles  represent  the  observed  vital  capacity  on  successive  day. 
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vital  capacity  remainecl  considerably  bdow  normal.  Accompanying 
slight  improvements  in  the  patient's  general  condition,  tfie  vital  capacity 
increased  slightly,  but  decreased  again  when  he  felt  worse.  At  the 
time  the  la<^t  observation  was  made  the  vital  capacity  was  still  36  per 
cent,  below  the  expected  n<irmal. 

During  the  course  of  tliis  iin  estigntion  the  disappearance  of  physical 
signs  was  observed  in  several  instances  to  precede  the  complete  return  of 
vital  capacity  to  normal. 

9.  Vitd  Capacity  and  Bronchial  Asikma. — Several  patients  subject 
to  attacks  of  asthma  visited  tfie  dispensary  during  the  past  winter.  The 

TAP'T.K  16.  Xt  MBER  OF  Cases,  Age,  Wetcttt,  Staxdini"  Height,  Vital 
Capacity,  Normal  Vital  CAPAciTy  for  Corresponding  Standing 
HsiOBT,  Pbe  Cent,  or  Dbviation  psok  Nouial  amo  Clihical  Nons 
FOR  Boys  and  Girls  Subject  to  Broncbial  Asthma 
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vital  capacity  recoiUa  tor  these  children  arc  tabulated  in  Table  16.  The 
data  show  that  the  vital  capacity,  even  with  children  who  have 
experienced  severe  asthmatic  attacks  for  several  years,  may  be  prac- 
tically normal  during  intervals  when  iitesf  are  free  from  symptoms. 
However,  immediatdy  following  acute  attadcs,  when  the  lungs  dhow 
marked  evidence  of  the  disease,  the  vita!  capacity  may  be  reduced 
greatly  (Cases  1,  2,  7  and  14).  The  greatest  redaction  noted  in  this 
study  amounted  to  47.7  per  cent,  in  Case  7.  For  one  patient  (Case  2) 
the  vital  cafjacity  wn«  recorded  dnrinj^  an  acute  attack,  and  also  ai^ain 
at  a  later  time  when  he  was  free  from  symptoms.   In  this  instance. 
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during  the  attack,  his  vital  capacity  was  nearly  35  per  cent,  below 
normal,  whereas  after  the  symptoms  disappeared  it  actn-'Mv  exceeded 
the  nt)riTial  expected  for  his  standing  height  almost  12  ]>er  cent. 

From  this  >tn(ly  tif  a  hinited  mimher  of  cases  the  conclusion  seems 
justified  tliat  while  bronchial  astluiia  may  cau^e  an  enormous  reduction 
in  tiie  vital  capacity  immediately  followiiqr  an  acute  attadc,  nevcrthdess, 
the  reduction  pfon^tly  disappears  and  the  vital  capacity  rettums  to 
normal  as  the  symptoms  subside.  Even  in  cases  subject  to  the  di>ease 
for  several  years  there  is  ai^jarently  no  permanent  reduction  in  vital 
capacity. 

Peabcidy  and  \\  entworth  note  tliat  with  aduhs  the  vital  capacity 
becomes  j^rcally  lowered  during  asthmatic  attacks.  hVuir  patients  tested 
soon  after  acute  attacks  were  found  to  have  vital  capacities  of  36,  60, 
85  and  102  per  cent,  of  the  normal,  respectively.  Seven  observations 
on  six  patients  made  when  ttiQr  were  in  their  best  condition  between 

TABLE  17.  —  Age,  Number  of  Cases,  Net  Weight,  Standing  Height. 
Vital  Capacity,  Noioiai.  Vital  Capacity  fok  Cokkespondinc  STAi«i>- 
iMO  Hbigbt,  AMD  Pbr  CkHT.  Tbat  Obsbkvbd  Vital  CAPActTV  Deviated 

FitoM  THE  Normal,  for  Childrek  op  Fresh  Air  School 
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asthmatic  spdls  showed  a  range  in  vital  capacity  between  65  and  122 
per  cent,  of  ^e  normal.  In  only  one  case  was  it  below  85  per  cent. 

10.  Vital  Capacity  and  Tuberetdosis.'~'In  Table  17  are  recorded  the 
vital  capacities  of  forty-six  boys  and  fifty-one  girls,  all  of  whom  were 
attending  what  is  known  as  the  fresh  air  school.  Children  are  eligible 
for  admission  to  tliis  school  only  in  case  they  have  a  po«;iii\e  Pirquet 
(tuberculin)  reaction,  and  show  some  clinical  evidence  ot  luiierculosis, 
such  as  slight  daily  elevation  in  temperature,  frequent  attacks  of 
brondiitis  or  failure  to  gain  in  weight  properly.  Physical  examinaticMi 
of  the  lungs  in  most  instances  was  practioilly  ncgativet  except  for  die 
usual  presence  of  a  positive  D^Espine  sign,  and,  as  a  Tule»  tiie  roentgen- 
ray  findings  were  limited  to  enlarged  peribronchial  Iynq)h  glands  at 
the  hilus  of  the  lungs.  The  condition  of  this  group  of  cases  is  probably 
fairly  repre'^cnf ati\ o  of  the  usual  early  type  of  quiescent  tuberculosis 
encountered  in  children. 

The  vital  capacity  of  the  lun^s  for  the  boys  (Table  \7).  while 
tending  to  be  slightly  low  in  many  cases,  in  general,  agrees  fairly  well 
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with  nomial  «veiBg«a  fiur  oorrespondng  hdght  The  mdin^  for  only 
five  of  the  boys  a(^>eared  to  be  definitely  subnormal.    However,  on 

comparing  the  stem  lenp^h  of  each  of  these  boys  with  the  normal  as 
found  by  Hor>-s  -'^  for  corrcsponrlitity  height,  in  each  instance  the  observed 
sitting  heigiit  is  found  lo  be  considerably  lei>»  tlian  that  expected  of 
boys  of  their  height.  Since  standing  height  seemed  rather  abnormal 
witii  these  bojs  as  compared  with  their  sitting  height,  it  was  tiiougfat 
tiiat  the  records  would  probably  agree  more  closely  with  averages  of 
vital  capadty  based  on  stem  length.  When  the  observed  vital  capacities 
was  compared  with  the  normal  expected  for  corresponding  stem  length 
in  eacli  instance,  the  vital  capacity  appears  to  l>e  practically  normal  as 
compared  with  the  normal  for  corresjwnding  sitting  height.  In  general, 
then,  it  is  doubtful  if  the  hing  rapacity  of  any  of  these  forty-six  boys 
can  be  considered  as  detinitely  abnornul  in  this  respect. 

For  the  girls  (Table  17)  the  average  vital  capacity  agrees  fairly 
wdl  with  the  normal  expected  for  corresponding  standing  height  In 
only  four  instances  were  the  readings  significandy  suboormal. 

While  the  number  of  observations  is  too  small  to  permit  of  very 
sweeping  conclusions,  nevertheless,  the  data  indicate  that  the  vital 
capacity  is  usually  normal  in  chihlren  reacting  positively  to  the  intra- 
cutaneous application  uf  old  tuberculin  and  showing  little  additional  evi- 
dence of  tuberculosis  aside  from  a  positive  D'Espine  and  a  compara- 
tively poor  health  record.  Certain  of  these  children,  however,  have  an 
abnormally  low  vital  capacity.  These  may  be  the  ones  who  are  most 
likely  to  develop  serious  forms  of  the  diseasie  in  the  future.  Later 
determinations  of  their  vital  capacity,  if  showing  a  further  decrease, 
would  probably  give  immediate  clue  to  any  change  in  their  pulmonary 
condition. 

In  addition  to  these  children  showing  a  minimum  evideiKe  of 
tuberculosis,  the  lung  capacity  also  of  twenty-six  boys  and  seventeen 
girls  with  definite  tuberculosis  of  bone  was  studied.  The  data  obtained 
from  this  series  of  patients  are  recorded  in  Table  18.   The  average 

value  for  the  readings  for  each  sex  appear  to  be  practically  normal  for 
standing  height.  For  a  few  of  the  individuals,  however,  the  lung 
capacity  was  abnormally  low,  especially  with  the  more  seriou'?  case*;. 
For  one  Ijoy  the  reduction  amounted  lo  40  per  cent.  This  boy  has  a 
marked  kyphosis  of  the  midthoracic  region  wliich  is  completely 
ankylosed.  Tht  marked  deformity  and  resultant  mechanical  inter^ 
ference  with  inspiration  probably  accounts  partly  for  his  low  vital 
capacity,  e^>ecially  since  the  lungs  are  apparency  normal. 

For  another  patient  the  vital  capacity  was  46.4  per  cent,  below  the 
normal  expected.  This  patient  was  in  a  very  poor  genersd  condition, 

76.  Boa5,  F.,  and  Wiuler,  C:  Statistics  of  Growth.  U.  S.  Education  Gmi- 
mision  t,  19M. 
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wdgfaing  only  49  pounds,  and  has  an  active  tuberculosis  of  the  lower 
lumbar  spine  with  a  psoas  abscess  and  several  discharging  sinuses. 
The  roentgen  ray  also  revenleH  a  marked  slindow  about  the  hilus  and 
considerable  mottling  throughout  the  lung  held.  Six  months  later  the 
vital  capacity  was  recorded  a  >econd  time  and  during  this  i)eriod  was 
found  to  have  decreased  from  1,050  c.c.  to  750  c.c,  a  decrease  of 
about  29  per  cent  At  diis  time  his  conditum  was  definitely  worse  tfian 
at  the  previous  examination.   In  tills  instance  one,  no  doubt,  would 

TABLE  1&  —  Number  of  Gisks.  Age,  Weight,  Standing  Height,  Vital 

CAfACnY.    NOKICAL    VlTAI.    CAPACITY    FOK    COSRBSPONDINO  STANDHIO 
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susjx;ct  the  above  to  be  true  merely  from  considering  the  vital  capacity 
record  alone,  even  without  knowii^  other  facts  about  the  case. 

For  the  seventeen  girls  (Table  18)  having  tuberculosis  of  the  bone 
the  average  for  the  vftal  capacity  is  pr^ictically  nonnal.  The  volumes 
fcM*  two  subjects  of  this  group,  however,  were  abnormally  low,  being 
25.6  and  35.5  per  cent.,  respectively,  below  the  normal  for  corre- 
sponding hei^'ht.  With  these  two  girls  observations  six  months  later 
show  in  one''  itv-lnnce  an  increase  of  about  100  c.c,  in  vital  capncit>'. 
The  gain  in  lung  capacity  registered  by  these  patients  during  this  period 
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probably  indicates  a  better  prognosis  than  in  die  case  mentioned  above 
in  whidi  tht  vital  capacity  decreased  to  a  considerable  extent. 

In  only  a  few  instances  was  it  possible  to  obtain  observations  ol 
the  vital  dkpadty  of  the  lungs  of  children  witii  definite  and  active  ])ul- 
mritiary  tuberculosis.  Data  for  ten  such  cases  are  recorded  in  Table  i& 
TDf  the  incipient  cases  only  one  boy  (Case  1)  has  a  vital  capacTty"*!fr 
STqriificantly  subnorrrcil.  In  this  instance  the  prc-^ence  of  a  |)leural 
etfvisioji  probably  accounts  tCr  a  C(msi(lcral)lc  portion  of  this  reduction. 
In  Case  2  the  hing  lajiacity  is  ])ractically  normal.  The  roentgenogram 
of  this  patient's  lungs  revealed  a  rather  large  sliadow  extending  from  the 
hOiis  out  into  tfie  parenchyma  of  tiie  right  lung;  and  the  Pirquct  reac< 
tion  was  strongly  positive.  About  one  months  after  the  vital  capacity 
was  recorded  for  tiie  first  tinae,  this  boy  had  a  toasillectomy  f ollowit^ 
whidi  he  developed  a  tuberculous  meniqgitis  and  promptly  died.  This 
case  illustrates,  dierefore,  diat  a  normal  vital  capacity  may  be  obtained 
even  in  the  presence  of  a  pathological  pulmonary  condition  of  the  most 
seriotTs  potentialities. 

Among  the  advanced  cases,  two  patients  (Cases  3  and  9)  have  died 
during  the  past  few  months.  In  these  cases,  however,  death  was  not 
uiiexj>ccicd  for  in  both  the  tuberculous  proccsi,  was  very  extensive. 
It  is  interesting  to  note  that  of  the  advanced  cases  four  patients  (Cases 
6,  7»  8  and  9)  were  ambulatory  and  suffered  no  dyspnea  <m  mild  exer- 
tion in  spite  of  the  fact  that  their  vital  capacities  were  reduced  to  about 
one  third  their  normal  value.  This  observation  stands  out  in  marked 
contrast  to  these  symptoms  noted  in  cardiac  disease  for  with  a  similar 
reduction  in  vital  capacity  dependent  on  some  pathologic  condition  of 
the  heart,  dyspnea  is  a  constant  and  very  prominent  symptom. 

Manv  inve'^tij^for<.  inchulinj^  Hutchinson.  W'intrich,  Scheevoogt, 
•Arnt^ld.  l-'ahins,  .<clir>ntel(l,"'  Siebeck,  Wilson  and  l\(hvards,  and  others, 
have  ol>servcd  that  tlie  \ita1  capacity  may  Ix;  reduced  jG^reatly  in  the 
presence  of  pulmonary  tuberculosis.  Recently  Dreyer  and  Burrell 
have  been  able  to  classify  cases  of  pulmonary  tuberculosis  as  normal 
or  as  incipient,  moderate  or  advanced*  without  seeing  tt»  patients,  know- 
ing  only  their  vital  capacity  and  various  body  measurements. 

From  a  study  of  patients  with  incipient  tuberculosis  Garvin,  Lunds- 
gaard  and  Van  Slyke**  found  the  vital  capacity  to  be  reduced  as  a 
result  of  an  increased  residual  air.  In  moderately  advanced  and 
advanced  cases  the  vital  capacity  was  substantially  reduced  principally 

27.  Schonfcld,  L. :  Ein  Beitrag-  zur  Lehre  von  der  Spirometric,  Diss.  Berlin 
1882. 

28.  Garvin,  A.;  Lundsgaard,  C:  Van  Slyke.  D.  D.:  Studies  of  I.ung  Volume 
II  Tuberculous  Men,  J.  Exper.  M.  17:87,  1918.  Studies  of  Lung  Volume  III. 
Tubercalos  Women,  J.  Exper.  M.  17:129,  1918. 
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as  a  result  of  dhniiiiahed  total  lung  capacity.  The  residual  air  was 
nonnal,  as  a  rule,  although  in  a  few  cases  an  increase  in  residual  air 

also  contributed  to  the  decrease  in  vital  capacity. 

^Vittich,  Meyers  and  Jeniiin^^s  found  the  vital  capacity  to  decrea^ie 
relative  to  body  weight,  in  direct  proportion  to  the  amount  of  disease 
present. 

CONCLUSIONS 

From  this  study  it  api>ears  evident  that  the  deterniination  of  the 
vital  capacity  of  patients  having  diseases  of  the  heart  and  luqgs  is  of 
distinct  dinical  value.  Although  single  observations  are  of  importance; 
repeated  measurements  are  of  much  greater  value,  for  changes  in  the 

pathologic  condition  of  these  organs  is  immediately  reflected  by  fluctua- 
tions in  the  vital  capacity.  It  is  uiultjubtedly  inadvisable  to  uf;c  the 
determination  of  tiie  vital  caj)acity  to  the  exclusion  of  other  means  ot 
making  a  diagnosis,  for  occasionally  this  measurement  is  very  mis- 
leading, and  might  easily  lead  to  serious  error  if  relied  on  alone,  iiow- 
ever,  with  the  exerdse  of  proper  judgment  and  car^  one  usually  as  able 
to  use  the  information  gained  through  the  measurement  of  the  vital 
capadty  safely  and  profitaUy  in  determining  not  only  the  presence 
but  also  roughly  the  extent  and  progress  of  the  disease  of  the  heart 
and  lungs. 

SUMMARY 

1iie  nK)rc  important  results  of  the  present  investigation  may  be 
sunnnai  ized  l)i  icHy  as  follows  : 

1.  At  either  corresponding  age,  ^standing  height,  sitting  height,  or 
body  we^t  the  vital  capacity  of  ^e  lungs  is  constantly  greater  with 
the  boys  than  with  tiie  girls,  the  difference  increasing  widi  the  especial 
rapidity  during  the  latter  half  of  childhood.** 

2.  The  curves  of  vital  capacity  as  plotted  against  age,  standing  and 
siitin},'  hcif^ht,  in  general,  pumie  a  sinuous  course,  showing  a  fairly 
uniform  increase  at  first,  followed  later  by  a  period  of  more  rapid 
growth  in  hmc^  cajxicity,  which  later  diminishes  in  rate.  The  cu^^•e 
plotted  against  body  weight  for  the  boys  shows  a  more  uniform  course, 
while  tiiat  for  the  gitls  has  a  definitely  convex  form. 

3.  The  absolute  annual  increase  in  vital  capacity,  in  general,  is  fairly 
uniform  during  early  childhood,  increases  in  rapidity  about  the  time  of 
pubcrt  \ .  and  later  declines. 

4.  'I'he  relative  increase  in  vital  capacity  apparently  decreases  at 
first.  iK'comes  relatively  more  rapid  about  the  time  of  puberty,  and 

29.  Wittich,  F.  W.,  Myers,  J,  and  Jcnntncs,  F.  I*:  .A  Study  of  the  Effect 
of  Putmonafy  Taberculosts  on  Vital  Capacity,  J.  A  H.  A  7S:1249  (Nov.  6) 

1920. 

30.  Emerson.  P.  W.,  and  Green,  H. :  Vital  Capacity  of  the  Lungs  ol  Children, 
Am.  J.  Dis.  Child.  11:202  (Aug.)  1921. 
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then  proceeds  at  a  slower  rate  again.  The  period  of  acceleration  in 
the  rate  of  growtli  in  lung-  capacity  begins  ami  termiimtes  at  au  earlier 
age  with  the  girls  tiian  with  tlic  br)\  s. 

5.  Throughout  childhood  the  vital  capacity  formed  a  greater  pro- 
portion of  the  estimated  adtilt  maximum  (3,^[X)  c.c.)  for  women  widi 
the  girls,  than  witii  the  boys,  the  adult  maximtim  of  the  latter  be 
estimated  as  approximately  4^00  cjc.  In  general,  tfwn,  with  reject  to 
lung  cai)acity,  at  oorrespondiQg  ages  the  girls  may  be  considered 
relatively  more  mature  than  the  boy?. 

6.  The  vital  capacity  of  the  lunj^^s  apparently  reaches  a  maximum 
near  the  twentieth  year  with  the  boys,  and  probably  slightly  before 
this  time  witli  the  girls. 

7.  On  using  the  proper  values  for  die  constant  the  Wtal  capacity 
may  be  computed  fairly  accurately  from  the  age,  the  standing  hei^t, 
the  sitting  height  or  the  body  weigltt  by  means  of  the  empirical  formula 
3»=(AX)  ±bf  where  y  =  vital  capacity  in  cubic  centimeters;  o  = 
(either  ag^  in  year?,  standing  height  or  sitting  hciglit  in  cubic  centi- 
meters or  body  weight  in  pounds),  X  a  constant,  and  ±  i>  =  a  .>jecond 
constant.  The  proper  values  for  tlie  constants  may  be  determined  by 
referring  to  the  appropriate  tables. 

8b  The  probable  error  of  random  sampling  increases  as  the  vital 
capacity  increases,  but  in  all  instances  is  rdatively  small,  amounting  to 
less  than  25  ex.,  as  a  rule.  Therefore,  averages  obtained  from  an 
infinitely  large  number  of  oain|iarable  series  would  vary  only  slightly 
from  those  obtained  in  the  present  limited  series  of  obser\''ations. 

9.  The  standard  deviation  (absolute  variability),  as  a  rule,  increases 
as  the  vital  caj)acity  increases,  and  usually  is  greater  with  the  boys  than 
with  the  girls  of  corresponding  age  and  size. 

10.  The  coefficient  of  vadatiao  (rdative  variability)  for  each  sex 
decreases  during  early  childhood,  increases  about  the  period  of  puberty 
and  later  declines  again.  The  extent  of  the  dispersal  of  the  individual 
observations  from  the  averages,  appears  to  be  smaller  when  averaged  in 
groups  diflfering  5  cm.  in  standing  height  or  2  cm.  in  stem  length,  than 
when  averaged  according  to  age  in  y«u:s,  as  estimated  from  the  nearest 
birth  day. 

11.  The  constant  relation  between  the  vital  capacity  and  the  square 
of  the  sitting  height,  and  also  between  the  0J2  power  of  the  body  weight 
in  grams  and  the  vital  capadty  appareittfy  is  not  established  until  the 
latter  part  of  childhood. 

12.  Giildren  may  have  a  normal  vital  capacity  even  in  the  presence 
of  a  definite  insufficient  of  tlie  mitral  valves,  and  tfiese  individuals  show 

31.  West.  H.  F.t  ainical  Studiet  on  the  Resptratioo.  VI.  A  Cotnpsrto 

of  V:irion>  .^tarK!nr<ls  for  i}ic  NonBal  Vital  Cspscity  of  the  Luiigi,  Arch.  InL 
Med.  25:306  (March)  1920. 
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little  abnoiinril  tendency  to  dyspnea  on  exertion.  In  more  serious  cases 
the  vital  capacity  i»  greatly  reduced,  and  the  tendency  to  respiratory 
embarrassment  is  proportional  to  the  reduction  in  lung  capacity." 

13.  When  the  condition  of  the  heart  improves,  the  vital  capacity 
gradually  increases. 

14.  Acute  bronchitis  produces  a  temporary  reduction  in  vital  capac« 
ity,  which  in  severe  cases  may  be  very  marked. 

15.  During  the  course  of  l<i1>ar  pneumonia  the  vital  capacity  rapidly 
undergoes  an  enormous  reduction,  even  in  cases  free  from  i>leuri.sy. 
The  reduction  is  altogether  out  of  proportion  to  the  extent  ot  the 
pneumonic  process  in  the  lungs.  Following  the  crisis,  the  vital  capacity 
gradually  returns  to  normal,  in  a  comparatively  short  time.  Physical 
signs  of  the  disease,  however,  may  disappear  before  the  normal  vital 
capacity  is  reached.  In  complicated  cases  the  return  of  vital  capacity 
to  normal  may  be  greatly  delayed. 

16.  While  bronchial  asthma  may  cause  an  enormous  reduction  in  the 
viial  capacity  immediately  following  an  acute  attack,  nevertheless  the 
reduction  promptly  disappears  as  the  symptoms  subside.  Even  m 
children  subject  to  the  disease  for  several  years,  there  is  apparently 
no  permanent  reduction  in  the  vital  capad^  of  die  htngs. 

17.  With  children  showii^  slight  evidence  of  tuberculosis,  such  as 
a  positive  Pirquet  (tuberculin)  reaction,  and  having  a  poor  health 
record,  and  also  with  those  having  definite  tuberculosis  of  hone,  the  vital 
capacity  is  normal,  as  a  rule.  In  a  few  instances,  In  wever,  the  lung 
capacity  is  sufficiently  subnormal  to  lead  one  to  suspect  some  pul- 
ftionary  involvement. 

In  incipient  pulmonary  tuberculosis  the  vital  capacity  may  be  prac- 
tically normal,  even  in  the  presence  of  a  very  active  and  virulent  infec- 
tion in  the  lungs. 

In  advanced  pulmonary  ttiberculosis  the  vital  capacity  of  the  lungs 

is  greatlv  retlucc]  in  'iroportion  to  the  extent  of  the  disease  proce<*5. 

18.  The  ahnormai  tendency  to  dyspnea  on  exertion  is  much  more 
marked  when  the  reduced  vital  capacity  is  caused  by  disease  of  the 
heart,  than  when  caused  by  disease  of  the  lungs  alone,  even'm  instances 
where  ^  reductions  are  similar  in  extent. 

32.  Pearcc,  R  The  Cardiorespiratory  Mechanism  in  Health  and  Dis- 
ease, .\rch.  Int.  McU.  27:139  (Feb.)  1921, 
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Since  water  is  the  mediimi  in  whkh  the  physical  and  chemical 
processes  of  the  body  take  place,  variations  in  the  amount  of  the  body 
fluids  must  be  of  great  importance  in  the  chaf^;es  which  occur  during 
health  and  disease.  The  demonstration  by  Balcar  and  his  associates  ^ 
thnt  fever  may  be  produced  Ijv  dehydrating  animals  makes  the  sub- 
ject of  particular  interest  in  new-bonis  in  whom  fever  and  dehydration 
occur  so  frc(|iiciitl_v. 

A  number  of  observers  bebeve  tliat  transient  fever  in  the  new-born 
is  due  to  dehydratioiL  This  bdief  is  based  on  the  fact  that  the  fever 
usually  occurs  at  the  time  of  the  greatest  we^jht  loss  in  infants  who 
have  lost  much  weight  The  loss  of  weight,  it  is  assumed,  indicates 
a  water  loss. 

Objection  has  been  raised  to  this  conception  of  "imnition  fever"' 
because  many  new-born  babies  lose  considerable  amounts  of  weight 
without  developing  fever  while  others  dcveloj)  fever  after  only  slight 
losses  of  weight,  in  a  ^ubse4uent  paper  we  sliall  attempt  to  show 
that  in  the  large  majority  of  new-bom  babies  with  fever  the  plasma 
water  is  diminished.  In  this  paper  I  propose  to  discuss  the  relation  of 
weight  loss  to  dehydratimi  in  new-bom  babies  and  to  show  the  fallacy 
of  drawing  conclusions  from  the  weight  changes  alone  regarding  the 
water  content  of  the  new-horn. 

The  ease  with  which  varitnis  tissues  take  up  and  lose  water  varies 
considerably.  The  muscles  and  skin  apparently  are  very  susceptiljle 
to  clianges  in  tlie  water  content  of  the  organism.  Tobler '  dehydrated 
animals  so  that  tiiey  lost  from  25  to  30  per  cent,  of  their  body  weigin 
in  a  few  days.  He  found  that  most  of  the  water  loss  was  accounted 
for  by  die  loss  in  water  from  the  muscles  and  skin.  The  blood  and 
soft  tissues  lost  comparatively  little  fhiid.   A  number  of  observers* 

# 
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have  also  shown  that  when  sahnc  is  injected  into  the  vein  of  an  animal, 
the  fluid  quickly  leaves  the  blo<^d  going  for  the  most  part  to  the  muscles 
and  skin  thus  increasing  their  water  content.  R«;ently  Weed  and 
McKibben  *  found  tfiat  tfie  mter  oontent  of  the  brain  is  readily  varied. 

For  a  long  time  it  was  thoii^  that,  dc^te  variatioos  in  llie  water 
content  of  the  tissues*  the  blood  water  remained  constant  It  was 
believed  tfiat  the  tissues  acted  as  a  reservoir  from  which  water  ndc^t 
be  withdrawn  and  to  which  water  iTiight  be  added  without  si§;nifiontly 
altering  the  concentration  of  the  blood.  It  is  now  known,  however,  that 
the  blood  water  may  change  under  n  number  of  concHtions."  Rogers, 
in  1909,'  using  the  hematocrit,  found  that  the  blood  may  lose  more 
than  (A)  per  cent,  of  its  water  in  cholera.  Rixently  Underhill  and  his 
coworkers  showed  that,  accompanying  the  pulmonary  edema  seen 
in  war  gas  poisoning^  and  influenza,  tiie  blood  nay  become  concentrated. 
Nunwrous  observations  also  show  that  in  acute  intestinal  intoxication 
in  infants  the  Uood  may  become  markedly  concentrated. 

When  an  organism  loses  water  it  docs  not  lose  it  uniformly  from 
aU  the  organs.  Certain  oi^ans  (muscle,  skin,  brain)  a|  parently  give 
water  very  readily,  while  others,  such  as  the  blooti  and  soft  tissues, 
remain  comparatively  unchanged  until  the  water  loss  becomes  marked. 
In  some  instances,  however,  fairly  wide  fluctuations  may  occur  in  the 
plasma  water  without  corresponding  changes  in  the  water  content  of 
the  baby." 

Fairly  accurate  methods  are  available  for  determinii^  changes  in 
the  water  percentage  of  the  blood  and  pbsma.  Variations  in  the  red 
cell  content  of  the  blood  (also  hemoglobin,  dry  residue  of  the  blood, 
corpuscular  volume  etc.)  indicate  changes  in  the  percentage  of  water  of 
whole  blood.  Variations  in  the  plasma  protein  per  cent,  tndicate  changes 
in  the  plasma  water  per  cent.  The  total  plasma  volume  may  also  be 
determined.  Since  the  red  cell  content  of  the  blood  during  the  first  two 
weeks  of  life  \aries  rajmily,  due  to  causes  other  than  changes  in  the 
blood  water,  detemiiualions  of  the  red  cells,  henjoglomin,  etc.,  arc  of 
little  value  as  indices  of  changes  ui  the  blood  water  content. 

5.  Weed.  F.  S..  and  McKibben.  L.  H.:  Am.  J.  Physiol.  «:531.  19r' 

6.  Gushing.  and  Fol^,  F.  £.  B.:  Pioc  Soc  Eiqper.  BioL  &  Ked.  17: 
IS80,  1920. 

7.  Rogers,  L.:  Philippine  T.  Sc   4:09.  1909. 

a  Underhill,  F.  P.:  Arch.  Int.  Med.  «:753  (June)  1919.  Underhill,  F.  P., 
and  Ringer,  M. :  J.  A.  M.  A.  75:1531  (Dec.  4)  1%0. 

9.  For  example,  in  a  baby  weighing  3,600  gm..  ICO  c.c.  of  saline  moiitfa 
reduced  the  sentm  protein  per  cent  from  7J5  to  5.93,  indicating  an  increase 
of  27  per  cent,  in  the  plasma  water.  The  amount  of  fluid  given  was  only 
3  per  cent,  of  the  body  wt  Ipht,  In  order  to  produce  a  corresponding  incr^Me 
in  the  water  content  of  the  rest  of  the  tissues  it  woold  have  been  neoessaxy 
to  ffive  nearly  a  Ihcr  of  AUd. 
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In  our  experiments  the  refractive  index  of  serum  was  used  to 
measure  changes  in  plasma  water.  Since,  nnder  most  conditions,  the 
plasma  proteins  are  fairly  constant,  any  change  in  their  concentration 
is  taken  to  indicate  a  diaqge  in  tlie  pfauna  water.  The  consistent 
results  obtained  in  these  experiments  seem  to  indicate  that  in  the  new- 
bom  baby  this  assumption  is,  in  the  main,  justified. 

Method, — ^Tbe  serum  protein  percentage  was  determined  with  the 
Abbe  refractometer.   Distilled  water  was  read  with  each  series  of 

readings.  The  factor  for  the  nonproteins,  determined  in  older  infants'* 
by  the  method  of  Robertson  was  used.  The  calculation  of  the  serum 
protein  per  cent,  was  made  according  to  Reiss." 

The  serum  protein  jjcrccntage  is  of  importance  not  only  because  it 
measures  cliangeti  ia  plasma  water  but  also  because  it  "^ives  a  measure 
of  the  osuioiic  resistance  to  the  passage  of  water  from  the  hlood.  The 
capillary  wall  acts  as  a  semipermeable  membrane "  through  which 
water  and  crystalloids  (salts,  sugar,  urea,  etc)  may  pass  Iredy  but 
throu^  which  colloids  are  unable  to  pass.  (In  special  situations^ 
notably  the  liver,  the  plasma  proteins  are  able  to  pass  through  the 
capillary  wall,  but  in  the  main,  Bayliss  believes,  the  capillaries  are 
impermeable  to  colloids).  These  colloids,  the  plasma  proteins  mainly, 
exert  an  osmotic  pull  on  water  which,  according  to  Starling^*  amounts 
to  from  30  to  35  mm.  of  mercury. 

In  the  capillary  we  have,  therefore,  a  force,  the  hhn'od  pressure, 
tending  to  squeeze  water  out  of  the  circulation,  while  opposing  it  is 
the  osmotic  pressure  of  the  plasma  proteins  which  tends  to  hold  water 
•  in  the  capillaries.  One  can  readily  understand  that  an  increase  in  the 
pbuma  protein  concentration,  whether  due  to  a  diminution  in  the  plasma 
water  or  to  an  actual  increase  in  the  plasma  proteins,  results  in  an 
increase  in  the  resistance  to  the  passa^^c  of  water  from  the  capillaries* 

It  is  possible  that  the  refractive  index  of  the  serum  of  the  new- 
born ball''  pives  only  a  rousijh  estimate  of  the  protein  concentration  of 
plasma.  Lewis  and  Wells  have  shown  that  in  the  serum  of  new- 
boms  euglobulin  is  almost  entirely  absent.  The  use  of  the  factor 
0.00172  (Reiss)  for  the  calculation  of  the  serum  proteins  is  based  on 
the  assumption  that  the  serum  globulin  and  serum  albiunin  exist  in 
the  same  proportion  as  in  the  serum  of  adults.  However,  thou^  the 
absolute  values  may  not  be  correct,  the  relative  differences  of  con- 

10  Balcwin,  H. :  Am.  J.  Physiol.  60:343.  1922. 

11.  Robertson,  T.  B.:  J.  Biol.  Chem.  22:233,  1915. 

12.  Reiss,  E.:  Ergebn.  d.  inn.  Med.  u.  Kindcrh.  10:531,  19KI 

13.  Bayliss,  W.:  J  Pharin.ic  o!  X  Fxper.  Therap.  l§:29,  1920. 

14.  SUrling:  J.  Physiol.  19:312,  1896. 

15.  Lewii.  J.,  and  Wells.  R  G.:  J.  A.  M.  A.  n:863  (Uareh  25)  1922. 
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centration  are  sufficiently  large  so  that  the  significance  of  the  results 
is  in  no  way  diminislied. 

For  purposes  of  comparison  a  diart  showing  the  serum  protdn 

concentration  of  babies  during  the  first  week  of  life  is  shown (  Fig.  1). 
Only  afebrile  babies  are  represent^.  It  will  be  seen  that  the  serum 
protein  per  cent,  is  usually  between  6  and  7.  It  rises  only  rarely 
above  7.5.  and  in  but  three  In^taIlces  did  it  ri>c  abo\c  8.  After  the 
fourth  day  it  is  unusual  to  find  the  serum  proteins  above  7  per  cent- 
Hemoglobin  was  determined  by  the  Palmer  method.'*  The  caiinn 
monoxid  standard  was  chedced  repeatedly  with  the  Van  Slyke  and 
Stadie  method  "  over  a  period  of  several  months  and  found  to  check 
within  2  per  cent.  The  hemoglobin  results  are  charted  in  grams  per 
hundred  cubic  centimeters  of  blood. 
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Fig.  1. — The  serum  protein  per  ecni.  ut  babica  during  the  lirst  week  of 
life.   The  dots  represent  the  individual  determinations,  the  heavy  black  line  • 
the  averaRc  scnim  protein  per  cent.  Most  ot  the  points  lie  between  6  and  7 
per  cent.,  rarely  above  7.5  per  cent. 

.\  loss  f)f  skin  elasticity  indicates  that  the  water  content  of  the  skin 
is  diniinisbed  below  normal.  In  this  discussion  the  degree  of  inelasti- 
city has  l)cen  designated  by  tbe  nnnii>er  of  pluses,  1  plus  indicating 
a  slight  but  distinct  diminution  in  skin  elasticity,  2  plus  a  more  marked 
d^ee  of  inelasticity,  etc. 

THE    RELATION    BETWI-I-N    CHANCES    IN    WEIGHT    AND  CHANGES 
IN    THE    WATEK    CON'TENT    OF    THE    NEW-BORN  BARV 

There  are  no  direct  mcibods  for  measuring  variations  in  the  water 
content  of  the  tissues  during  life,  i  he  only  indications  of  such  changes 
are  variations  in  the  body  weight  and  the  condition  of  the  skin. 
Freund"  showed  that  ^e  daily  up  and  down  curve  of  an  infant's 

ir,  P.alnicr.  W.  \V. :    J.  HI..!,  n  em.  88:119.  1918.  ! 

17.  Van  Slyke,  D.  D.,  and  Sudie.  W.  J.:  J.  Biol.  Chcni.  49:1,  1921.  I 

18.  Freund,  W.:  Jahrb.  f.  Kinderii.  11:421,  1904.  ■ 
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wci.q^ht  is  largely  ncctMintcd  fur  by  chan_c^es  in  the  water  content  of 
the  orj,'ani>ni.  In  ilie  new-born  a  number  uf  factors  nui<t  be  c<in>i.!ered 
in  estimating  tlie  significance  of  weight  changes.  Tlie  raeconiuni,  untie 
in  the  bladder,  regurgitated  allantoic  fluid  and  vendx  caseosa  account 
for  some  of  the  weight  loss.  A  part  of  it  is  also  due  to  an  actual  lc»s 
of  body  tissue  or  stored  food  merve  during  the  starvation.  This  loss, 
according  to  Benedict  and  Talbot  "  amounts  to  about  17  gm.  of  fat 
per  day  for  a  baby  weighing  3.7(^i  ki^  ( from  35  to  40  gm.  of  protein 
or  carbohydrate).  The  rest  of  the  weiglit  loss  is  due  to  water.  For 
example,  if  a  l)aby  loses  300  gm.  during  the  first  three  days  of  life, 
a  not  usually  large  loss,  about  100  gm.  are  due  to  the  loss  of  weight 
from  meconium,  etc.,**  about  115  gm.  at  most,  are  due  tn  loss  of  tissue 
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Fig.  2. — Case  1  Increase  in  serum  protein  per  cent.  accuiiipan> ing  the 
lots  of  weight  after  liirth.  The  serum  proteins  at  birth  were  523  per  cent. 
Accompanyitii;  the  loss  of  Zf'O  xm.  ihc  serum  proteins  ro^e  on  the  third  day 
to  7.09.  With  the  increase  in  weight  between  the  third  and  tuurth  days  the 
serum  proteins  fell  to  normal  and  remained  there  during  the  rest  of  the  period 
o£  observation. 

or  food  reserve  and  the  remaininf^  85  j^in.  are  due  to  water  loss.  Since 
most  infants  get  .some  fcKxi  during  this  time  from  the  breast,  and,  at 
the  New  York  Nursery  and  ChiM's  Hnspital.  from  whey  which  is 
given  after  each  l)reast  feedinpr.  tlic  water  Inss  is  [jrubahly  considernWy 
greater  than  the  rough  calculations  just  given  indicate.  It  scenic  rt:a>on- 
able  to  assume,  therefore,  that  the  weight  loss  gives  a  rough  index 
of  tfie  water  loss  in  a  new-born  baby. 

^oruifsoM  in  the  Waiter  Content  of  Babies  at  Birth, — ^In  estimating 
the  significance  of  weight  changes  in  regard  to  the  water  content  of 
the  new-born  baby  at  any  particular  time»  it  is  essential  that  the  water 

19.  Benedict.  F.,  and  Talbot.  F. :  Carnegie  Institution,  Publication  No.  233, 
1915.  p.n. 

20.  Vierordt-Gerhardt .  Handhuch  fur  Kindcrkrankheiten  1:118»  1877; 
quoted  by  Griffith:  Diseases  of  Children.  Philadelphia  1:46,  1921. 
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content  of  tlie  baby  at  birth  be  considered.  For  example,  a  bahy  who 
has  a  large  water  reserve  at  birtli  can  lose  a  great  deal  more  weight 
without  becoming  dehydrated  than  can  another  infant  who  is  dehydrated 
at  birth. 


Fig^.  3>— Case  2.  Increase  in  the  serum  proteins  aceompanyiag  the  loss  of 

wciKht  after  birth.  Tn  this  baby  the  loss  of  430  gm.  was  accompanied  by  a 
rise  of  the  sertun  proteins  from  628  to  7J1  per  cent.  With  the  increase  in 
weight  the  aerum  protein  concentration  dropped  to  normal  and  remained  there. 


TABLE  1. — Dehydration  Accompanying  the  Loss  or  Weicht  After  Bibth 


Case 

Age,  Days 

WelRht,  Qm. 

Protein, 
% 

HetiioKl'ibtn, 
Gm.  per 

irnae. 

SUn 

Birth 

3.8I» 

S.?3 

Normnl 

1 

5.ST 

I  plus,  inelastJc 

2 

3.520 

6.80 

1  plus,  Inelastic 

S 

7M 

1  plus,  Icelastlt 

4 

9M 

Kon&al 

ft 

Vl» 

ZM 

Monnal 

8 

Sift 

Normml 

n 

S,870 

<.46 

NonntI 

Bind 
1 
i 
Z 

4 

6 

7 

♦  .r?Tf» 

3.SH0 
8,9M> 

4.Dt» 
4,0M» 

«.28 

8.r.i 

T.0» 

7.n 

tM 
«.4» 

18.3 
17.S 
1»J» 

.... 

1  plus,  iDola^t  if 
1  plus,  i:)f(iast;o 
1  plus,  irjr-:;istlc; 

Tnap.  ia  a.iu.  S8  O. 

VOmal 

Nonnal 

The  case  reports  show  that  the  water  content  of  the  baby  at  birth 
may  vary  widely.  Usually,  as  the  baby  loses  weig^ht  during  the  first 
few  days  after  birth,  the  skin  becomes  inelastic  and  the  plasma  con- 
centration increases  indicating  a  diminution  in  skin  and  plasma  water 
(Table  1). 

Two  batnes  (Cases  1  and  2)  showed  no  evidence  of  ddiydration 
at  birth.   The  skin  turgor  was  good  and  the  idasma  ocmoentratioii 
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(serum  protein  per  «iit.)  not  increased.  During  the  first  three  days 
of  life  they  lost  considerable  amounts  of  weight.  The  weif^ht  loss 
was  accompanied  by  an  increase  in  the  plasma  concentration  and  a  loiss 
of  skin  elasticity  (diminution  of  plasma  and  skin  water).  As  the 
balMes  started  to  gain  the  blood  and  skin  returned  to  normal. 

An  increase  in  the  senun  protdn  concentration  durinff  the  loss  of 
weight  after  birth  has  been  noted  fay  Rott'^  and  by  Rusx.**  The 
hemoglobin  per  cent,  in  Case  2  varied  from  day  to  day  without  relation 
to  weight  or  serum  protein  per  cent. 

There  are  babies,  however,  who  apparently  are  bom  with  a  large 
water  reserve.  In  these  babies  the  weight  loss  is  unaccompanied  by 
any  detectable  evidence  ot  dehydration  (Table  2).  Such  cases  have 
been  described  by  Utheim.''  Two  babies  (Cases  3  and  4)  lost  eoop 
siderable  amounts  of  weight  witiiout  showing  any  evidence  of  skin  or 


TABLE  2.— Loss  of  Weight  Unacoompakied  by  DfiayiMtATioN 


Gem 

Weigbt.  Um. 

Scrum 
Protein. 

* 

Hcmoclobln.  ' 
Gm.  per 

mox.  1 

SUo 

s 

BIrtb 

3,150 

«.S7 

Nonnml 

1 

2.960 

0.39 

Normal 

%jm 

(US 

au 

Nrtrma! 

I 

9M 

■ 

Edema  (if  (1firFi:n:  of 

hand  and  fe«t 

4 

19.9 

Normal 

2,770 

5.40 

ViS 

NarmaJ 

« 

2,840 

sjr 

• 

MonDul 

4 

Btrtb 
1 

n 
S 
ft 

r 
u 

3.S40 

8.790 
3.5«0 
3.560 

3.eoo 
s.eoo 

3.090 

(!.:";< 

H.m 

fl.Bl 
5.64 
8.10 
0.11 

m  ■** 
• 

:::  | 

Normal 
Normal 
Normal 
Normal 
Normal 
Normal 

fdasma  dehvdration.  It  is  possible  that  the  water  reserve  was  Vuf^  at 
birth,  or  that  the  water  lost  came  from  the  deeper  tissues  such  as 
the  muscles,  etc.,  where  it  could  not  be  detected  by  the  methods 
employed.    It  is  possible  that  the  weight  loss  was  accompanied  by  a 

destruction  of  the  plasma  proteins  ?o  that  a  diminutioti  in  the  plasma 
water  inig^lit  have  occurred  which  was  compensated  tor  by  a  loss  of 
plasma  jirotein.  The  fact  that  the  ^<l<in  as  well  as  the  plasma  did  not 
become  deliydrated,  despite  the  sveight  loss,  seems  to  indicate  tliat  the 
water  reserve  in  these  babies  ^as  targe  at  the  start.  Whatever  the 
explanation  for  the  failure  of  the  plasma  to  become  concentrated,  how- 
ever, the  fact  remains  that,  in  spite  of  the  loss  of  considerable  amounts 
of  weight  in  certain  babies,  the  serum  protein  concentration  remains 
normal.  This  is  of  considerable  importance  in  view  of  tiie  dose  rela- 

21.  Rott.  F.:  Ztschr.  f  Kinderh.  (OriglMlIen)  1:43,  !9I0. 

22.  Viu</.  E. :    MoiKif^Liir.  f.  Kiiulrrh.   fOriuinalirn")   lOt.VA  1912. 

23.  Utheim,  K.:  Sacrtryk  av  Norsk  Mag.  f.  Lxgevidcnsk.,  1921,  p.  104. 
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tionship  between  fever  in  the  new-born  and  an  increase  in  the  serum 

concentration. 

In  the  two  cases  just  descril)C<l  the  weight  loss  was  utiaccompanicd 
by  any  evidence  of  dehydration,  probably  because  the  babies  had  large 
water  reserves  at  birth.  There  are  babies,  however,  who  are  dehydrated 
at  birth.  In  one  of  the  babies  referred  to  the  skin  alone  was  involved ;  in 


TABLE  3.— Skin  Dehydration  at  Birth 


Case 

Serniii 

Ilptnogloblo, 

Age,  Days 

Welglit,  Oni. 

Hrotiin. 

X 

Oni.  per 
100  r.e. 

.Skin 

5 

BIrtb 

3.750 

1 

3.7SO 

«wia 

\M 

2  plui.  iDeUitie,  dry 
s  plus,  ioHsBtle.  dry 

2 

3.490 

7.14 

22.1 

S 

20.7 

2  plug,  inejnittc.  diy 

4 

.3.440 

7.'si 

204 

2  plus.  lnela«t(e,  dry 
2  plus,  inelai-tlc,  dry 

5 

.3.4»0 

0.8S 

21.0 

6 

3.:mo 

«.» 

21J 

2  plus,  luclaatic,  dry 

8 

3,580 

19.8 

Doubtful 

3^ 

• 

Normal 

the  two  others,  the  skin  and  plasma.  Case  5  was  first  observed 
fifteen  hours  after  birth  (first  day).  At  this  time  the  skin  was  dry 
and  inelastic,  indicating  a  diminution  in  skin  water.  The  plasma  water 

was  normal.  As  the  baby  lost  weight  the  plasma  quickly  became  con- 
cfntrated.    With  the  increase  in  weight  on  the  fifth  day  the  plasma 

returned  to  normal.  The  skin,  however,  remained  dehydrated  for 
iieveral  days  afterward.   Case  0  was  observed  three  hours  after  birth ; 


TABLE  4.r-SKiK  AMD  Plasma  Debvoration  at  Bmra 


Case 

.\gr,  Days 

WelKlit.  Gm. 

8cruin  Protein, 
% 

Skin 

< 

Birth 

7.4a 

t  piua,  toalaftfcv  dry 

1 

tjm 

7.«I 

S  plus,  imlaatie.  dir 

2 

3  plii.«,  Inplaatic,  dry 

3 

2.S80 

3  plus,  ln<>la.«llc.  dry 

4 

3,010 

3  plus,  iorlastic,  diy 

ti 

3,130 

6.01 

Normal 

12 

3.2W) 

0.51 

Momial 

7 

Birth 

1 

2 

3 
4 

6 

8 

3.3S0 

;i,H"> 

3.140 
.1.140 

■i:m 
SJKO 

7.4« 

a.os 

7.48 
7.20 
7.56 
«.?4 

3  plus,  iDclaatle.  dry 

2  plus,  ioelastle.  dry 
1  plus.  Inelastic,  dry 

3  plus,  iDclaatie.  dry 
Dry.  DO  loM  ot  «i««tielty 

N4WlBal 

another  baby  (Case  7)  was  seen  thirteen  hours  after  birdi.  During 

this  time  the  latter  had  lost  30  gm.,  an  iiisiijiiificant  loss  in  weight 
and  hardly  sufficient  to  account  for  the  dehydration.  At  the  first 
observation  both  showed  distinct  evidence  of  skin  and  plasma  dehv- 
dration  as  indicated  by  the  marked  skin  inclasticitv  and  the  hij^h 
serum  protein  concentration.  At  this  time  they  were  more  dehydrated 
than  most  of  the  afebrile  babies  who  had  lost  large  amounts  of  weight. 
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The  desiocation  persisted  as  long  as  the  babies  continued  to  lose  weight 

Id  Case  6  the  senim  protein  concentration  returned  to  normal  two  days 
before  the  skin.  In  Qise  7  the  ^kin  regained  its  elasticity  before  the 
plasma  water  had  returned  to  normal. 

At  birili,  apparently,  the  water  content  of  the  baby  may  show 
many  degrees  of  varlatkm.  At  one  esdreine  is  the  watery  baby  who 
may  lose  considerable  amounts  of  weight  wtdioitt  showing  any  evidence 
of  ddiydnition.  At  the  other  extreme  is  the  dried  out,  destocated  baby 
who  at  birth  shows  a  dry,  inelastic  skin  and  a  concentrated  plasma. 
Between  these  two  extremes  all  gradations  exist. 

Increase  in  the  Plasma  Water  Without  Increase  in  Weight. — 
Another  point  to  t>e  cnnsidorcd  in  estimating  the  sipfnificance  f>f  weight 
changes  in  regard  to  the  water  content  of  the  baby  is  the  transportation 
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Fig.  4. — Case  6.  Dehydration  at  birth.  On  tlic  birthday  the  scrum  protein 
per  cent  was  7.43  per  cent!,  indicating  a  concentrated  plasma.  A  loss  of  a 
few  grams  was  accompanieH  by  a  rise  of  the  serum  proteins  to  8.02  [>er  rent., 
a  high  figure  rarely  reaclted  by  afebrile  babies.  Between  the  tliird  and  fourth 
days  the  semm  proteins  fell  to  6.91  and  remained  normal  thereafter. 

of  water  in  the  baby  from  one  tissue  to  another.  In  a  few  instances 
we  have  noted  a  fall  in  the  serum  protein  concentration  from  one  day 
to  another  without  any  inciease  in  weight. 

In  two  babies  (Cases  8  and  9)  the  plasma  became  more  watery 
despite  the  fact  that  the  wdght  did  not  increase.  The  decrease  in 
the  plasma  concentration  may  have  been  due  to  an  increase  in  ptnsma 
water  or  to  a  destrucfion  of  ])!nsma  proteins.  Whatever  the  explana- 
tion, however,  the  fact  remains  that  an  increase  in  the  plasma  water 
per  cent,  may  occur  willi'nn  any  ineren-e  in  weight. 

The  Relation  Bchvecn  Skm  and  Plasuui  Water  in  the  Ne%v-Born. — 
When  dehydration  develops  in  a  new-born  baijy  it  is  usual  for  the  skin 
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to  lose  its  etastidty  before  the  plasma  has  beoonae  oonccatrated  and 

to  persist  for  some  time  after  the  plasma  water  has  returned  to  normal 

( Cases  1,  2,  5  aiul  6).  It  is  not  at  all  unusual  to  find  the  skin  inelastic 
in  a  baby  whose  plasma  is  normal  or  even  dilute  (Case  1,  second  day). 
Marked  degrees  of  ^kin  inelasticity  are  usually  accompanied  by  an 
increase  in  tlie  plasma  concentration  although  this  is  by  no  means  always 
the  rule  (Case  6). 


TABLE  5.— Ikcueasb  in  Plasma  Watu  Without  Cbakgb  or  Wncar 


Case 

Age,  Days 

Weight,  Oni. 

Serum 
Protein, 
% 

Hemoglobin, 
Oin.per 
100  de. 

Skin 

8 

Btrtb 

S.MO 

1 

2 

3 

t* 

1  plus.  Inelaatic 

4 

1  pluB.  IneiaBtie 

5 

3,130 

9M 

fi 

3,120 

7 

9J» 

air 

9 

Btrtb 
I 
t 
8 
« 
8 

9jn 

7M. 

•  «»* 
• 

1  phu,  inelastic  dry 
tpioiriiMiMUcdiy 

An  increase  in  the  plasma  concentration  is  usually  accompanied  hgr 

a  loss  of  skin  elasticity.  In  a  few  instances  the  skin  was  normal  while 
the  plasma  was  concentrated  (Case  7.  sixth  day).  In  one  baby  with 
a  >erum  protein  per  cent,  of  9.40,  the  skin,  althoue^h  very  loose,  showed 
no  evidence  of  dehydration,  in  the  fever  cases,  particularly,  the  plasma 
may  be  markedly  dehydrated  with  only  slight  impairment  of  the  skin 
dastidtir. 

The  Relation  Between  Hemoglobin  Per  Cent,  and  the  Water 
Content  of  the  New-Bom  Baby. — ^In  a  number  of  cases,  daily  determ- 
inations of  the  hemoglobin  were  made.  No  rdatton,  however,  was 
found  between  the  weight  changes,  serum  protein  percentage  and  the 
hemoglobin. 

SUMMARY    .\Nn  rONrLTISIONS 

1.  Dehydration  was  studied  in  new-born  babies  bv  correlating 
weight  changes,  skin  elasticity  and  serum  protein  concentration  (plasma 
water). 

2.  Uosually  a  mariced  weight  loss  in  the  new-bom  baby  is  aooom- 
panied  by  a  loss  of  skin  elasticity  and  an  increase  in  tfie  serum 

concentration  (indicating  a  diminution  in  skin  and  plasma  water). 

3.  There  are  babies,  however,  who,  despite  relatively  largje  weight 
losses,  show  no  evidence  of  dehydration  of  the  skin  or  plasma  In 
the5;e  babies,  presumably,  the  water  reserve  of  the  tissues  at  birth 

is  large. 
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4.  On  the  other  hand,  there  are  bahie>  who  sliow  evidence  of 
dehydration  at  birth.  The  skin  alone  may  be  desiccated  (loss  of  skin 
elasticity  without  increase  in  the  sentm  protein  concentration)  or  both 
skin  and  plasma  may  be  involved  (loss  of  skin  dastidty  and  increase 
in  serum  protein  concentratioa). 

5.  Since  the  water  content  of  the  baby  varies  so  widely  at  birth  it 
is  impossible  to  tell  from  the  weight  curve  alone  whether  or  not  a 
baby  is  dehydrated. 

6.  The  plasma  water  per  cent,  may  increase  even  though  there  is 
no  increase  in  weight. 

7.  Impairment  of  skin  elasticity  may,  and  often  does,  occur  without 
increase  in  the  plasma  concentration.  Increase  in  the  plasma  concentra- 
tion is  usually,  but  not  always,  accompanied  by  an  inelastic  skin. 

It  is  with  pleasure  that  I  acknowledge  my  indebtedness  to  Dr.  H.  M. 
Pointer  and  Dr.  Fellows  Davis.  Jr.,  for  the  tise  of  material  from  the  Obstet- 
rical Service  of  the  New  York  Xurscry  and  Giild's  Hospital.  I  wish  to 
thank  Dr.  J.  F.  Sammts  and  Dr.  L.  C  Schroeder  for  their  stimulating  interest 
in  the  wodc.  Thanks  are  dne  to  Dr.  Donald  McGtU.  Resident,  for  his 
oot^atioD  and  to  Miss  Ethel  Viele  lor  her  valuable  assistance. 
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DEHYDRATION    FEVER   IN    NEVV-BURNS    II  ♦ 

HARRY  BAKWIN.  M.D. 

Witb  the  technical  awisUuKC  of 
CATBnuis  GoM,  A.B. 
mnr  youc 

The  frequent  occurrence  of  a  transient  fever  during  the  tirsi  tew 
days  of  life  is  now  generally  reoosnixed.  The  exact  nature  of  die 
fever  has  not  yet  been  satisfactorily  ejqtlained.  Holt,'  who  gave  ^ 
fifst  adequate  description  of  the  condition  in  liS95  ascribed  it  to 
starvation  and  called  it  inanition  fever. 

Of  the  many  hypotheses  which  have  'x^en  :uU;mced  to  explain 
tins  ])eciiliar  fever  tlie  one  which  has  received  the  most  experimental 
support  is  that  which  attempts  to  explain  the  fever  as  due  to  water 
loss.  The  observation  originally  made  by  Holt  that  the  fever  usually 
occurs  a|t  the  time  when  the  weight  loss  is  greatest  and  disappears 
v^ien  the  baby  starts  to  gain  has  been  amply  confirmed.'  Holt  also 
showed  that  the  fever  can  be  made  to  disappear  by  administering 
fluids.*  lie  mentions  instances  of  fever  in  older  infants  on  low  fluid 
intakes  which  cleared  up  when  fluid  was  given.  Stewart  *  succeded 
in  reducing  the  incidence  of  fever  in  new-borns  by  giving  lactose  solu- 
tions between  nursings.  Faber  ^  practically  prevented  fever  in  new- 
boms  by  complemental  feedings  of  whole  milk  dflmioas. 

In  1910,  Erich  Mueller*  described  two  cases  of  fever  in  older 
infants  who  were  receiving  very  little  fluid.  In  both  instances  the 
temperature  fell  to  normal  when  fluids  were  given.  Gntlee  and  Bonar ' 
described  similar  instances  of  fever  in  infants  who  were  receiving  con- 
centrated diets.  In  these  babies,  as  in  Mueller's,  the  fever  disappeared 
when  fluids  were  j^ivcn.  In  one  of  their  babies  the  red  cell  content  of 
the  blood  was  high  during  the  lever  tailing  after  the  temperature  liad 
become  normaL  They  interpreted  tfie  hii^  red  cell  count  as  tndicatiiiig 
a  diminution  in  the  blood  water.  Marriott*  has  suggested  that  the 
fever  which  occurs  so  frequently  in  babies  with  severe  diarrhea  may 
be  due  to  ddiydration. 

•  Received  tor  pubiicaUua  Aug.  lo, 

♦  From  the  Pediatric  Division  of  the  New  York  Nursery  and  Child's  Hos- 
pital, and  th«'  Department  of  Pediatrics,  Cornell  University  Medical  College. 
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In  1915,  Balcar,  Sansum  and  Woodyatt '  produced  marked  d^[rees 
of  fever  in  animals  by  severely  dehydrating  them  with  intravenous 
injections  of  hypertonic  glucose  solutions  given  rapidly.  They  sug- 
gested that  the  fever  was  due  to  a  failure  of  normal  heat  loss  because 
of  lack  of  water  evaporation  from  the  bcxly. 

Barbour  and  Howard"  showed  that  the  fall  in  temperature  follow- 
ing the  administration  of  glucose  to  dogs  with  fever  is  accompanied 
by  «  hemqdilutioa  (deonetse  is  the  hemoglobin  per  cent,  of  the  blood). 
They  also  found  that  in  colon  badllus  fever  in  animals  and  in  human 
febrile  cases  antipyrin,  quinin  and  sali^lates  reduce  the  blood  oonoen* 
tration.  Schmitt  and  Sansum  succeeded  in  reducing  the  temperature 
of  patients  with  pnemnonia  and  influenza  several  degrees  and  in  some 
instances  below  37.8  C.  (100  F.)  by  gfiving  Inre^e  quantities  of  fluid 
by  moutii.  In  a  recent  review  Barlxiur  strongly  favors  the  view 
that  "body  temperature  is  regulated  by  water  shifting  under  nervous 
control." 

The  investigations  described  in  this  paper  were  undertaken  in  an 
attempt  to  determine  the  rdationship  between  dehydration  and  fever 
in  the  new-bom.  Three  nnethods  were  used  for  estimating  dehydration, 
the  plasma  concentration  (refractive  index  of  serum) »  the  condition 

of  the  .skill  and'  the  weight  loss. 

The  applicability  of  these  methods  to  a  study  of  dehydration  in  the 
new-horn  has  been  discussed  in  the  previous  jiaper."  It  was  jwinted 
out  that  tlic  water  content  of  babies  at  birth  varies  widely.  Usually 
a  distinct  weight  loss  during  the  fmst  day>  after  birth  is  accompanied 
by  a  loss  of  skin  elasticity  and  an  increase  in  the  plasma  conceniraiiuu 
indicating  a  loss  of  water  from  the  sldn  and  plasma.  In  some  babies, 
however,  comparatively  large  weight  losses  occur  without  the  develop- 
ment of  skin  or  plasma  dehydratioiu  In  these  balues.  presumably,  the 
water  reserve  at  birth  is  large.  On  the  other  hand,  .some  babies  at 
birth  show  evidence  of  skin  and  plasma  dehydration  (loss  of  skin 
elasticity  and  increase  in  serum  protein  concentration).  From  the 
weight  curve  alone,  tlierefore,  one  cannot  draw  conclusions  as  to  the 
water  content  of  the  new-born  baby;  the  water  content  of  the  baby 
at  birth  must  also  be  con»dered.  Tins  variation  in  the  water  content 
of  the  baby  at  birth  explains  the  occurrence  of  ddiydration  fever  in 
new'boms  without  very  large  weight  losses  (dehydration  at  birth). 

9.  Balcar,  J.  O.;  Sansum,  W.  D.,  and  WofKlyatt,  R.  T.:  Arch.  InL  Med. 
11:116  (July)  1919. 

10.  Barbour,  H.  G«  and  Howard,  A.  J.:  Proc.  Soc  Exper.  Biol,  and  Meil. 
17:150,  192a 

11.  Schmitt.  E.  C,  aad  SMunm.  W.  D.:  Cat.  State  J.  Ued.  lf:371.  1921. 

12.  Barbour,  H.  G. :  Phv^rol.  Rev.  1:295,  1921. 
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It  also  ei^latiis  the  lack  of  fever  in  certain  babies  who  lose  a  gieat 
deal  of  weigfat  (large  water  content  at  birtli). 

Procedure  and  Methods. — Daily  determinations  were  made  on  a 
group  of  normal  and  febrile  babies.   Blood  for  refractive  index  (and 

in  a  number  of  cases  for  hemoglobin)  was  drn^vn  from  the  toe  without 
pressure  from  three  Xo  four  hours  after  a  {ee(hng.  The  temperature 
of  the  baby  was  taken  at  the  time  of  the  puncture.  Details  of  the 
technic  for  the  serum  protein  (refractive  index  of  serum)  gind  hemo- 
globin determinations  are  given  elsewhere." 

The  only  study  recorded  in  the  literature  on  die  plasma  water  in 
new-born  babies  with  fever  b  that  of  Utheim.^*  She  concluded  that 
fever  in  the  new-born  may  occur  without  a  simultaneous  increase  in 
the  concentration  of  the  jilasma.   The  refractometric  method  was  used. 

According  to  Reiss  in  older  infants  with  fever  due  to  various 
infections,  tlie  plasma  is  more  dihite  than  normal  (refractometric 
determination  of  serum).  A  large  number  of  determinations  made  in 
tins  laboratory  during  the  past  three  years  showed  no  increase  in  the 
serum  protein  conoentrstion  during  the  fever  associated  wiUi  various 
infections.  We  have  had  little  opportunity  to  study  the  plasma  concen- 
tration in  new-borns  with  fever  due  to  infections.  In  one  baby  5  days 
old  with  sepsis  and  a  temperature  of  40.6  C.  ( 105  F.)  the  serum  protein 
was  low — 5.87  per  cent.  In  another  new-born  Ixiby  whh  diarrhea  and 
a  temjierature  of  .^8.3  C.  (101  F.)  the  serum  protein  was  6  per  cent^ 
whicli  is  a  low  normal. 

Observations  were  made  on  fifty  new-borns  with  fever.  Of  these, 
one  case  each  of  sepsis,  diarrhea  and  hemorrhagic  disease  have  not 
been  used  in  the  preparation  of  Figure  1.  In  these  cases  the  serum 
protein  ooncentration  was  not  increased.  The  remaining  forty-seven 
cases  with  which  this  paper  concerns  itself  conformed  fairly  dosdy  to 
the  classical  description  of  inanition  fever.  The  fever  usually  occurred 
from  forty-eij^ht  to  ninet^'-six  hours  after  birth  in  babies  who  had  lost 
considerable  amounts  of  weight.  In  some  of  the  babies,  however,  tlie 
onset  of  the  fever  was  within  the  fir.st  thirty-six  hours  after  birtli  and 
in  some  the  weight  loss  was  not  marked. 

The  skin  usually  showed  some  evidence  of  dehydration  (dry,  inelastic 
sbn).  In  most  instances  this  was  not  more  mariced  dian  in  the  afebrile 
babies.  The  association  between  fever  in  new-boms  and  a  loss  of  skin 
elasticity  is  not  a  dose  one.  Some  of  the  babies,  particularly  those 
with  a  hi^  serum  concentrations,  appeared  to  be  quite  ill.  They  were 
prostrated,  apathetic,  limp  and  at  times  looked  pale.  Other  babies,  how- 
ever, with  equally  high  serum  concentrations  did  not  appear  iQ. 

14.  Utheim,  K. :  Saertryk  av  Norsk.  Mag.  f.  Laegev.,  1921,  p.  104. 

15.  Reisa,  E.:  Efgebo.  d.  imu  Med.  u.  Knuterh.  If:  531.  191X 
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In  Figure  1  are  shown  the  results  of  serum  pfotein  dLierminations 
on  normnl  and  febrile  babies.  The  dots  represent  the  afebrile  babies, 
the  crosses  the  febrile.  The  lower  line  represents  the  average  normal 
serum  protein  percentages  each  day ;  the  tipper  line  the  average  for  the 
febrile  babies.  The  serum  protein  per  cent,  of  normal  new-borns  lies 
fairly  constantly  between  6  and  7.  In  only  three  of  the  babies  did  it 
rise  above  8  per  cent  In  the  febrile  babies  the  serum  protein  was 
usualfy  above  7.5  per  cent.  In  five  babies  it  rose  above  9  per  cent,  as 
high  a  figure  as  is  seen  in  many  severe  cases  of  acute  intestinal  intoxica- 
tion in  older  infants.  These  results  show  that  in  the  group  of  cases  of 
fever  studied  the  plasma  concentration  was  definitely  increased. 

In  eiglit  babies  the  serum  proteins  did  not  rise  above  7  per  cent, 
during  the  fever.   In  five  of  these  the  fever  was  associated  with  a 
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Fig.  1.— The  s«rum  protein  per  cwt.  in  dehydratiott  fever  in  new-borns. 
Dots,  normal  babies;  crosses*  fdvile  babies.  Upper  black  line,  average  for 
febrile  babies;  lower  blade  linc^  average  for  normal  babies. 

febrile  aft'ertion  in  the  mother.  It  seems  possible  that  a  jiyrogcnetic 
sub>tance  may  be  Iransmitied  from  mother  to  baby  in  these  cases 
^Cases  7  and  Bj.  in  Ca»e  8  mother  and  baby  had  fever  at  varying 
times  for  twenQr-Mven  days  after  the  ddivery  (Fig.  8).  There  is 
fairly  close  paralldism  between  rises  in  the  temperature  of  the  mother 
and  baby.  The  bab/s  serum  protein  concentration  on  the  second 
day  of  fife,  when  the  temperature  was  407  C.  (105.2  F.)  was  6.97 
per  cent.,  which  is  within  normal  limits.  In  Case  7  the  temperature 
of  the  mother  rose  at  the  same  time  as  the  baby's.  The  baby's  tem- 
perature remained  elevated  until  it  wa-?  weaned  on  the  sixth  day.  In 
this  ca^  also»  the  serum  proteins  were  not  increased. 
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In  Table  1  are  shown  the  weight  losses  and  the  serum  protein 
|)erccntaj^e.s  (plasma  concentration)  of  a  ^mup  of  normal  and  febrile 
babies.  The  weight  losses  in  hahies  with  dehydration  fever  vary  from 
60  to  700  gm.,  averaging  350  gni.  In  the  normal  babies  the  weight 
losses  varied  from  120  to  540  gm.,  averaging  280  gm.  It  will  be  seen 
that  fever,  though  more  commoD  in  babies  ndw  had  lost  a  gxeat  deal 
of  weight,  nevertheless  occurred  in  babies  who  had  lost  only  small 
amounts.  In  these  latter  babies,  however,  the  increase  in  seram  con- 
centration was  as  marked  as  in  babies  who  had  lost  laiger  amounts  o£ 

TABLE  1.— Thb  Wbicht  Loss  Am  m  Scmtm  Pfeomw  Pibcbmtacb 

IN     NTORMAI.    AND    Fl.HRII.K  RaBIKS 
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weight.  Lns<;es  of  weight,  tlierefnre.  are  of  significance  in  relation  to 
fever  in  the  new-born  only  as  they  affect  the  plasma  concentration. 
Since  the  water  content  of  the  liaby  varies  so  widelv  at  birth,  the 
weight  loss,  except  perhaps  when  marked,  gives  but  a  poor  index  of 
the  water  content  of  the  plasma. 

The  hemoglobin  varied  from  day  to  day  widiont  rdation  to  fever, 
weight  or  dianges  in  the  serum  protein  per  cent.  Thoci|^  there  is 
no  relation  between  variations  in  the  hemoglobin  m  l  fever,  it  is 
possible  that  the  high  red  cell  content  of  the  blood  of  new-born 
babies,  by  increasing  the  blood  viscosity  and  thereby  slowing  the 
peripheral  blood  flow,  might  tend  tf)  diniinish  heat  loss  and  hence 
make  ilie  occurrence  of  fever  more  likelv. 
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ComifMiil.— During  recent  years  a  oonsidemble  amoitiit  o£  evidetice 
has  accumulated  showing  that  a  close  relationship  exists  between  fever 

and  water  shifting.  In  our  studies  on  fever  in  the  new-bom,  a  larpe 
proprirtion  of  the  cases  showed  a  well  marked  incrca5:e  in  the  serum 
protein  jier  cent.,  indicating  a  diminution  in  plasma  water.  The  con- 
centration of  the  serum  proteins  was  often  as  marked  ib  seen  in 
infants  witfi  acute  intestinal  intoxication.  The  drop  in  tenqierattire  was 
accompanied  by  a  well  marked  drop  in  the  serum  concentration. 
ThcHigh  tlie  serum  of  af  dvrile  babies  also  became  concentrated  durii^ 
the  loss  of  weight  whidi  occurs  in  .the  first  three  or  four  days  of 
life,  this  was  rarely  as  marked  as  in  the  febrile  babies.  Similar 
increases  in  the  serum  concentration  are  not  found  in  babies  with 
fever  due  to  varicms  infections.  It  seems  clear,  therefore,  that  the 
cases  of  fever  in  new-horns  differ  from  the  fevers  due  to  infections 
in  that  they  are  associated  widi  a  dimtnutioo  in  the  plasma  water. 

G>nfiTmntory  evidence  of  tihe  dose  rdationship  between  dehydration 
and  these  cases  of  fever  is  fotmd  in  the  reacUness  with  which  the 
fever  can  be  reduced  by  giving  fluids.  In  a  number  of  instances  water 
or  gincnse  solution,  warmed  to  ■  temperature  above  that  of  the  baby, 
was  given  by  g^vage.  In  tlie  large  majority  of  cas.es  so  treated  the 
temperature  fell  several  degrees  in  from  thirty  to  sixty  minutes  after 
the  gavage. 

It  seems  probable  that  other  factors  contribute  to  the  ease  with 
which  new->baam  babies  devdop  fever.  It  is  not  unlikely  that  the  high 

red  cell  content  of  the  blood,  by  increasing  the  viscosity,  slows  the  rate 

of  b!    1  flow  and  thus  diminishes  heat  elimination. 

In  the  two  cases  mentioned  infections  in  the  nursing  mother  were 
associated  with  fever  in  the  baby.  In  these  babies  the  serum  protein 
concentration  was  not  increased.  It  is  conceivable  that  minor  dis- 
turbances in  the  mother  which  pass  undetected  may  also  be  factors  in 
predisposing,  or  in  some  instances  causing,  fever  in  die  new*bom  bal^. 

SUMMARY    OF  CONCLnSlONS 

1.  A  group  of  cases  has  been  described  in  which  fever  in  the  new- 
born baby  was  associated  with  a  diminution  in  the  plasma  water 
(increase  in  the  serum  protein  concentration).  The  fall  in  temperature 
was  coincident  with  an  increase  in  Ihe  plasma  water. 

2.  A  suntlar  increase  in  the  serum  concentration  is  not  found  in 
normal  new-boms  nor  in  babies  in  whom  fever  is  due  to  other  causes. 

RF.POKT    OF  CASES 

The  following  ciisc  reports  illustrate  the  clo^e  relationship  between 
fever  in  the  new-bom  baby  and  the  plasma  water.  Two  cases  in 
which  fever  in  the  baby  was  associated  with  fever  in  the  mother  are 
also  shown. 
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Fig,  Z  (Case  1). — The  relation  between  temperature,  weight  loss  and  serum 
protein  per  cent,  (plasma  coticentration)  in  dehydration  fever.  The  loss  of 

weight  is  accompanied  hy  a  rise  of  temperature  and  an  increase  in  the  scrum 
protein  per  cent.  The  temperature  and  serum  protein  per  cent,  fall  on  the 
fourth  day  and  remain  normal  thereafter. 
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Fig.  3  (Case  2). — ^The  relation  between  temperature,  weight  loss  and  serum 
protein  pc-r  cent,  (plasma  concentration)  in  dehydration  fever.  In  this  case 
a  marked  loss  in  weight  b  accompanied  by  a  rise  of  temperature  and  an 
increase  in  the  serum  protein  per  cent.  The  temperature  and  increased  serum 
concentration  \><:rs.h\  until  the  weight  gain  starts  on  the  fonrth  day,  after 
which  they  are  normal. 
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Case  1  (Fig.  2). — Dehydration  Fever. — The  mother  was  a  primipara,  aped 
26.  Labor  was  normal.  On  the  afternoon  of  the  delivery  the  temperature  rose 
to  38lS  C.  (101.2  F),  but  after  this  it  was  normal. 

At  hirth  the  hahy  wejj^hcd  4,260  pm.  and  was  apparently  vigoroufi.  During 
the  tirst  two  days  after  birth  he  \osi  A9Q  gni.  The  temperature,  which  up  to 
that  time  had  been  normal,  rose  to  38.8  C.  (101.8  F.).  The  patient  seemed 
well  otherwise,  except  that  the  skin  ^v  v;  2  plus  inelastic.  The  senim  protein 
concentration  was  7.61  per  ccut.,  iniiti. atiiig  a  diminutiuii  in  the  pU^ma  water. 
The  fever  and  hehydration  (loss  of  skin  elasticity  and  increased  serum  pro- 
tein concentration)  persisted  on  the  third  day.  On  the  fourth  day,  the  tem- 
perature fell  to  normal,  and  at  the  same  time  the  serum  protein  per  cent, 
dropped  from  7.70  to  5.70  per  cent.  The  baby  continued  to  gain  well  after 
this,  and  the  senim  jirotein  per  cent,  rcmainded  normal  during  the  rest  of  the 
period  of  observation. 

Case  2  (Fig.  3). — Dehydration  Fever.  Reduetion  pi  Temperature  and 
Serum  C'^neexlration  FoUoiK-ini;  the  .iiiininistratititi  of  Finids. — The  mother  was 
a  primipara,  aged  24.  The  delivery  and  poatpartuni  course  were  nonnal  witti- 
out  fever. 

The  baby  weighed  3,880  gm.  at  birth  and  seemed  to  be  vigorous.  When 
first  observed,  twenty-three  hours  after  birth,  he  had  lost  280  gm.  The  tem- 
perature was  normal,  and  there  was  no  evidence  of  skin  or  plasma  dehydration. 
The  baby  continued  to  lose  weight,  and  by  the  second  day  had  lost  a  total  of 
540  gm.  On  this  day  his  temperature  rose  to  3&5  C.  (101.4  F.).  The  skin  was 
.••iifihtly  inelastic  (1  plus),  and  the  serum  proteins  had  risen  from  6.86  on  the 
first  day  to  820  on  the  second.  The  fever  persisted  on  the  third  day,  the  skin 
and  plasma  remaining  dehydrated.  Between  the  second  and  tiiird  days  there 
was  a  further  toss  of  80  gm. 

During  the  night  following  the  third  day  the  patient  was  given  an  ounce  of 
5  per  cent,  glucose  solution,  every  two  hours,  in  addition  to  the  regtilar  breast 
feedintr.  On  the  fourth  day  his  weight  had  increased  230  gm.  Tlie  tempera- 
ture  was  normal,  and  the  serum  protein  per  cent,  dropped  from  8.60  on  the 
third  day  to  7JI  on  the  fourth  day.  The  baby  continued  normally  after  the 
fourth  day. 

Case  3  (Fig.  4). — Dehydration  Fever  Occurring  IVithin  Thirteen  Hours 
After  Birth.— Thin  was  the  mother's  second  pregnancy.  The  first  child,  a  girl, 
was  3  years  old  and  (piite  well.  The  postpartum  course  was  norma!  except 
for  fever  and  pain  in  the  lower  abdomen  on  the  fourth  day  postpartum. 

The  patient  weighed  3.flOO  gm.  at  birth.  He  was  first  seen  thirteen  hours 
after  birth.  He  had  lo'?t  190  gm.,  the  skin  was  slightly  inelastic  (1  plusl.  and 
the  temperature,  which  was  normal  at  the  time  of  birth,  had  risen  to  38.7  C. 
(lOt.8  R).  On  the  next  day  the  temperature  had  risen  still  furtiier,  to  40.2  C. 
(104.2  F.),  and  the  patient  had  1o>t  an  additional  150  gm.  By  the  next  day 
(third  day)  the  baby  had  gained  90  gm.,  the  temperature  had  fallen  to  normal, 
and  he  contmued  afebrile  after  this.  During  the  fever  the  serum  protein  per 
cent,  was  increased,  falling  on  the  third  day  with  the  subsidetice  of  the  fe\er. 
The  baby's  temperature  rose  and  fell  before  the  mother's  indisposition  on  the 
fourth  day. 

Case  A.— Dehydration  PtVtr  with  Marked  Increase  in  Serum  Protein  Con- 
centration.— The  mother  was  a  primipara,  aged  28.  The  labor  was  prolonged 
and  high  forceps  were  applied  under  ether  anesthesia.  A  large  baby  weigh- 
ing 4,430  gm.  was  delivered.  The  mother's  temperature  was  about  37.8  C. 
( lUO  F. )  for  the  first  three  days  after  delivery,  after  whidi  it  rose  to  39.5  C. 
(103  F.).  On  the  fifth  day,  a  small  pelvic  abscess  was  opened  and  drained, 
and  tlie  temiieraturc  gradually  fell,  reaching  normal  on  the  twelfth  day.  The 
mother  left  the  hospital  on  the  seventeenth  day  feeling  well. 

The  baby  weighed  4.430  gm.  at  birth.  During  the  first  three  days  after 
Mrfh  he  lost  550  gm.  Tlis  temiH-rature.  which  up  to  the  third  day  had  been 
normal,  rose  to  397  C.  (103.4  F.).   The  skin  was  very  loose,  but  not  inelastic 
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The  serum  protein  concentration  was  9.10  per  cent.,  rising  later  in  the  day  to 
9.40.  The  baby  continued  to  lose  weight  between  the  third  and  fourth  days, 
losing  a  total  of  700  gm.  The  temperatttre  was  still  elevated  (392  C)  and 
the  9cnim  proteins  were  9.30  per  cent. 
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Fig.  4  (Case  3}.— The  relation  between  temperature,  weight  loss  and  scrum 

protein  per  cent,  (plasma  concentration)  in  dehydration  fiver.  The  loss  of 
weight  is  accompanied  by  a  rise  of  temperature  and  an  increase  in  the  serum 
protein  per  cent  The  temperature  and  serum  proteins  fall  on  t)ic  third  day  as 
the  weight  gain  starts.  In  this  baby  the  fever' occurred  within  thirteen  hours 
after  birth. 


i  ^ 

WT 

(N 

JJ 

d2 

J.1 

T- 
3? 

JS 

37 

m 

m 
n 

WT 

•••^ 
/  • 

*  • 

 V 

m 

1 
• 

• 

• 

/ 

m  IN  DAYS  0 

4 

5 

7 

Fig.  5  (Case  5). — Dehydration  fever  in  a  new-born  baby  who  has  lost  only 
90  gtn.  The  loss  of  a  few  grams  is  accompanied  by  a  rise  of  temperature  and 
an  increased  serum  protciti  concentration.  The  temperature  falls  at  the  same 

time  as  the  serum  proteins. 

On  the  fiftli  (by  the  temperature  dropped  to  .18  C.  (100.-1  F.^i.  The  .'-mim 
proteins  fell  to  8.50  per  cent,  and  the  weight  increased  60  gm.  On  the  sixth  day 
the  temperature  fell  to  normal,  and  remained  there  during  the  remainder  of 

the  hahy's  .ttay  in  tlie  h<»pital.  The  sennn  proteins  also  fell  from  8.50  on  the 
fifth  day  to  IM  on  the  sixth  day,  after  whjch  obserx^ations  were  discontinued. 
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Case  5  (Fig.  5). — Dehydration  Fever  Unassociated  With  a  Ijurge  Weight 
Loss. — The  mother  was  a  primipara,  aged  22.  Delivery  was  instrumental 
(median  forceps).  The  mother's  temperature  was  normal  until  the  fifth  day 
postpartum,  when  it  rote  to  3&3  C  (101  F.).  alter  which  it  remained  elevated 
antif  lite  thirteenfh  day.  It  tlien  dropped  to  normal  and  remained  Acre  tmtfl 
the  uiothcr's  clisdiarK'e  from  tlio  hosjiital  on  the  twentieth  day  postpartum. 

The  baby  weighed  3,260  gm.  at  birth.  Nothing  aboormal  wai  noted  until  the 
second  day  after  delivery,  when  the  baby's  tenqieratare  rose  to  58.9  C.  (102:2 
F,  1.  He  had  lost  only  80  gin.  The  r'iit><""t  wa?>  first  seen  on  the  following  day 
(third  day).  He  had  lost  an  additional  60  gm.  (total  loss,  140  gm.) ;  his  tem- 
perature was  3BJ  C  (101  F.),  and  tiie  ddn  and'phama  were  dehydrated  (semm 
protein  per  cent.,  7.09).  On  the  next  day  the  fever  persisted,  tlie  serum  pro- 
tein per  cent,  rising  to  8.49,  Between  the  fourth  and  fifth  days,  the  temperature 
and  serum  protein  per  cent,  fell  to  normal.  There  was  no  increase  in  wevht 
The  subsequent  course  was  normal. 

C^ss  6  (Fig.  6). — Severe  Dehydration  Fever.  Fall  in  Temperature  and 
Serum  Comc^Mlralum  Fottowimg  the  AdmmistraHon  of  Fftndsj— This  was  the 
mother's  third  pregnancy.  Delivery  and  postpartum  course  were. normal. 


Fig.  6  (Case  6). — ^The  relation  between  temperature,  weiRht  loss  and  serum 
protein  per  cent.  fp!a«ma  concentration)  in  a  severe  ca^e  of  dehydration  fever. 
This  case,  like  the  others,  shows  the  rise  of  leniijeraturc  and  increase  in  serum 
protein  per  cent,  during  the  weight  toss  after  birth.  The  serum  proteins  fall  to 
normal  as  the  temperature  drops  between  the  sixth  and  seventh  days. 


The  baby  weighed  3,240  gm.  at  birth.  On  the  third  day,  after  a  loss  of  370 
srm..  lie  developed  fever  which  (lerM'sted  until  the  eighth  day,  when  it  returned 
to  nurnial.  On  the  fourth  day,  the  temperature  was  40.8  C.  (105.4  F.).  During 
the  fel.rile  period  the  serum  protem  per  cent,  was  high--8.89  on  the  sixth  day. 
^  At  tliib,  lime,  water  was  given  by  gavage  (TX)  c.c).  and  the  nurses  were 
instructed  to  give  the  baby  water  frequently  during  the  night.  On  the  following 
day  (seventh  day),  the  temperature  fell  to  38  C.  (1002  P.).  and  on  the  eighth 
day  it  was  normal.  With  the  fall  in  temperature  the  senun  protein  concentra- 
tion dropped  to  normal,  remaining  there  during  the  rest  of  the  period  of 
observation.  The  skin,  which  was  inelastic  during  the  fever,  returned  to  nor- 
mal, when  the  weight  gain  started  between  the  ^ixth  and  seventh  day5 

Case  7  (Fig.  7). — Fever  w  the  Baby  Associati  d  rcith  a  Febrile  Affection  in 
the  Mother.  Intermittent  Fever  in  the  Baby  for  T:L>mty-Seven  Days  After 
Birth.  So  Increase  in  ^I'runi  Fmfein  Concenfmtion.—l'hv  mother  wa-!  a  primi- 
para. 21  years  of  age.  Labur  was  nurnial.  On  the  afternoon  of  the  delivery 
her  temperature,  which  had  been  normal  in  the  morning,  rose  to  38.5  C. 
(101  F.),  and  remained  elevated,  with  slight  remissions,  for  thirty-four  days. 


518     AMERICAN  JOURNAL  OP  DISEASES  OF  CHILDREN 

floctuattqg  between  36Ji  C  (962  F.)  and  39.1  C  (1012.4  F.).  She  wa*  dis- 
diarged  cured  on  the  fortieth  day  postpartmn.  The  diagnosis  was  phlebitis  ot 
the  left  femoral  vein. 

The  baby  weighed  3,900  gm.  at  birth.  The  temperature  taken  shortly  aher 
birth  was  37.8  C  (100  F.).   It  gradoally  rose  and  on  the  second  daj  was 


Fig.  7  (Case  7). — The  relation  between  temperature  in  the  mother  and  tem- 
perature in  tiw  baby.  The  upper  line  represents  the  temperature  curve  of  the 
babXt  the  lower  the  tcmpfrature  curve  of  the  mother.  Xote  the  parallelism  in 
the  two  curves.  In  this  baby  the  scrum  concentration,  determined  on  the  sec- 
ond and  third  days,  was  normal* 


TABLE  2  (Case  8j.— Fever  in  the  Baby  Associatbo  witb  a  Fiaaiix 

ArFEcnoN  in  the  Mother 
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407  C  (105.2  F.).  By  this  time  the  baby  had  lost  180  gnu,  but  the  skin  was 
normally  elastic  and  the  plasma  showed  no  evidence  of  ddiydration  (serum 
protein  per  cent.,  6.97).  On  rhv  third  day  the  temperature  dropped  to  38  C. 
(100.2  F.J,  the  skin  and  plasma  remaining  as  observed  (serum  protein  per  cent., 
6u91).  The  temperature  of  the  baby  and  mother  continued  to  fluctuate  for 
thirty-four  days,  during  most  of  which  time  the  baby  grained  well.  Note  the 
parallelism  between  the  mother's  temperature  curve  and  the  baby's  (Fig.  7). 
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Casb  8  (Table  2).— Fever  tn  the  Baby  AssocitUed  wiih  a  Febrile  Affeciiott 
m  ihe  Mother.  No  Increase  in  the  Serum  Protem  Per  Cent.  Aeeompanying  the 

Fever.  Fall  in  Temperature  on  IfVduiMi?.-  The  inothcr  was  u  priinipara,  aged 
24^  There  was  no  iever  until  the  third  day  i>ostpartum,  when  the  temperature 
rase  to  405  C  (105  R).  remaining  mt  this  tdgh  level  with  slight  remistknu  for 
five  ilays,  after  which  the  temperature  continued  at  a  lower  level.  The  diagno- 
sis was  pelvic  abscess,  for  which  the  patient  was  operated  on. 

The  baby  weifEbe<l  3730  ftm.  at  birth.   His  temperature  was  normal  for 
I  three  days  after  hirth,  duriiiR  which  time  he  Inst  390  gm.    On  the  fourth  day, 

one  day  after  the  onset  of  fever  in  the  mother,  the  baby's  temperature  rose  to 
3S.5  C.  (101^  P.).  It  remained  elevated  until  the  baby  was  removed  from  the 
breast  on  the  sixth  dav.  after  which  it  was  normal  for  the  rp'^t  of  the  hahv's 
stay  in  the  hospitaL  The  serum  prolcia  per  cent,  did  not  rise  above  7  per  cent, 
during  the  two  febrile  days.  There  was  no  drop  in  serum  proteins  when  the 
temperature  returned  to  normal  on  the  sixth  day.  The  skin  was  normally  elas- 
tic during  the  febrile  period. 
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THE   TREATMENT    OF    ACCESSORY    NASAL  SINUS 
DISEASE   IN  CHILDREN* 


tL  B.  LEMERE,  MJ>. 

OMARA 

The  accessory  nasal  sinuses  in  children  vary  in  their  relative  size 
and  devdopment.  Schaeffer's  *  measuremeiits  in  a.  series  of  cases  show 
that  the  antrum  ts  by  far  the  lugeat  cavity  at  birth  and  that  it  retains 
ittts  relative  size  in  regard  to  the  other  nasal  sinuses.  In  my  experience 
it  has  been  the  seat  of  infection  much  more  frequently  dian  luive  die 
other  nasal  sinuses. 

Attention  has  been  drawn  to  infection  of  the  nasal  sinuses  in 
children  by  one  or  several  of  the  following  symptom?:  Profuse  nasal 
or  postnasal  discharge,  cougli,  jjersistent  month  hrealliing  after  tonsil 
and  adenoid  removal  (Case  1),  pale  face  and  lips,  running  ear,  otitis 
externa,  mastoiditis '  poor  appetite,  recurring  bronchitis,'  pneumonia 
and  asdmia,  (Case  5),  pleuritis,  headaches,  toss  of  appetite,  mental 
hebitude,  chorea  and  nervousness^  arthritis  *  chronic  pharyngitis,  facial 
acne,  conjunctivitis,  both  phlyctenular  and  interstitial  keratitis  *  swell- 
ing of  the  cervical  lymph  nodes. 

The  diagnosis  can  be  made  from: 

1.  The  Discharge. — In  any  case  of  profuse  purulent  or  muco- 
purulent discharge  from  the  nose  sinus  infection  will  account  for  the 
discharge.  If  the  discharge  cannot  be  demonstrated — from  the  history 
and  from  the  insj>eclion  of  the  nasal  cavities  and  the  posterior  pharynx 
— the  post-nasal  spray  will  often  expell  large  (luantities  of  secretion 
from  the  nose  and  throat,  or  these  secretions  may  be  brought  into 
evidence  on  the  adnvnistration  of  elher  for  tonsil  and  adenoid  operations. 
Atrophy  of  the  nasal  mucosa,  with  glazed  sticky  scant  secretion,  usually 
indicates  a  long  standing  antrum  infection  witfi  involvement  of  the 
bone. 


*  Received  for  imblication.  May  26.  1922. 

*Frtjm  the  Department  of  Otology  University  of  Nebraska  Mcdkat 

Ocpartmeni 

1.  SchaeffcT,  J.  P.:  The  Nose  and  Olfactory  Organs,  Philadelphia,  P. 
Blafceston  Sons  GNnpany,  1920. 

2.  As  a  routine  I  have  roentgenugrai^cd  the  sinuses  in  cases  of  mat- ' 

toiditis  and  have  usually  found  an  antrum  condition  present. 

3.  Mullin.  W.  v.:  Ann.  Otol.,  Rhinol.  &  Uryngol.  M:683  (Sept)  1921. 

4.  Dean  and  Byfield :  University  of  Iow«  Studies  1:15  (April  IS)  1521, 

5.  I  have  found  marked  opacity  nf  the  antra  on  roentgen-ray  examination 
of  syphilitic  children  suffering  from  interstitial  keratitis. 
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2.  Siffns  of  Genera!  Toreviw  -  The  signs  of  general  toxemia  are 
too  well  known  to  be  enunieraicd,  but  when  present,  infcrted  nasal 
sinuses  should  be  considered  as  among  the  most  likely  source  of  the 
toxin. 

3.  r/wr  Roentgenogram. — The  roentgen  ray  is  of  great  value  as  a 
diagnostic  aid  in  antrum  infections.  In  children,  however,  a  dense 

\  shadow  ntre^  shows,  bit  a  slight  density  greater  tiun  is  normal  has 

decided  diagnostic  value.   In  few  of  these  cases  should  an  operation 

be  performed,  and  the  roentgen-ray  findings  are  mainly  valuable  in 
indicating  that  treatment  should  be  instituted.  As  the  treatment  1  have 
outlined  is  the  same  no  matter  which  sinus  is  affected,  no  particular 
localization  is  necessary.  The  roentgenograms  are  also  useful  to  show 
the  progress  being  made  as  the  result  of  treatment. 

4.  Puncture  and  Irrigation. — These  procedures  are  useful  in  institu- 
tions but  they  are  impracticable  and  quite  dispenslble  in  office  practice. 

5.  Estemai  Etddencti,  sudi  as  broadening  of  die  nasal  bridge,  and 
a  ikin  eruption  over  the  nasal  bridge  sometimes  may  be  present 

6.  The  pharynx  posterior  to  the  tonnls  is  often  fiery  red  or  covered 
witfi  mucus  or  has  a  thickened  mucous  membrane  with  enlarged  follicles. 

As  we  recognize  the  prevalence  of  antnrni  disease  in  children,  and 
as  we  appreciate  its  far  reaching  secondary  results,  we  are  itnpressed 
with  the  necessity  of  working  out  a  satisfactory  treatment  other  than 
operative  or  one  necessitating  prolonged  hospitalization.  As  my 
patients  were  mostly  office  patients,  the  riot  which  ensued  on  any 
attempts  to  carry  out  any  effective  treatment  was  so  appalling  that  for 
some  time  I  contented  mysdf  with  supplying  washes  and  instillations 
to  be  used  by  the  parents  in  the  less  exciting  environment  of  die  home. 
However,  I  found  these  methods  to  be  exceedingly  unsatisfactoiy  and 
unreliable.  I  then  started  to  train  these  children  to  allow  me  t(^  use 
the  postnasal  spray  with  compres-<ed  air.  I  found  that  after  winning 
their  confidence  and  applying  the  spray  to  their  parents  as  an  example 
of  its  painlessness,  that  after  two  or  three  sessions  I  was  able  to 
wash  out  tlie  nasal  fossae  thoroughly  from  the  postnasal  fossa.  This 
I  consider  the  very  best  way  of  deansing  the  nasal  fossae  and  also  of 
freeing  the  ostea  of  the  antra.  One  has  only  to  see  it  applied  to  these 
little  ones  to  realize  its  efiidency  in  expelling  large  quantities  of  mnoopus 
from  the  diroat  and  nose. 

There  is  a  great  advantage  of  the  postnasal  spray  over  douches 
and  anterior  nasal  syringing  in  that  T  have  never  once  seen  any  of  the 
wash  or  infected  secretion  driven  into  the  middle  ear  through  the 
eustachian  tube.  i\ny  spray  applied  through  the  anterior  nares,  if  it 
is  to  be  of  sufficient  force  and  volume  to  clear  tlie  nasal  fossae  and 
pharynx,  will  cause  considerable  trauma  and  bleeding,  thus  defeating 
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its  aim.  With  the  postnasal  sjiray  the  only  bleeding  is  from  the 
pharjnx  and  this  only  when  adenoids  or  granulation  tissue  are  present. 
This  bleeding  rarely  takes  place  after  the  first  two  or  diree  applications 
and  seems  to  be  beneficial  in  rdievtng  the  congestion  of  the  nasopharynx. 

The  postnasal  spray  should  be  applied  as  frequently  a  is  necessary 
to  keep  the  head  dear  and  to  allay  the  general  symptoms.  This  applica- 
tion shf)uld  be  mnde  daily  in  some  ca??es  and  in  others  only  once  or 
twice  a  week.  The  avera^je  is  every  other  day  for  about  a  month  and 
then  less  frc(iuently.  The  procedure  i?  of  such  a  simple  nature  that  an 
inexpensive  apjmraius  is  provided  for  the  jiarents  and  iliey  are  instructed 
in  its  use.  This,  I  flunk,  is  die  proper  sdution  of  ^  problem  in 
many  cases.  There  are  so  many  of  these  mild  antrum  conditions  pre- 
vailing  which  demand  treatment  if  the  children  are  to  reach  tiieir  proper 
development,  that  rhinologists  and  pediatrists  would  be  swamped  widi 
these  patients.  The  parent  has  only  to  see  the  increased  well  being 
resulting  from  a  few  weeks  of  this  treatment  to  be  wiUing  to  provide 
the  nican^  of  continuing  the  treatment  himself  at  home. 

Any  good  alkahne  and  antiseptic  solution  can  be  used.  1  liave  for 
many  years  used  the  following  modification  of  Dobdl's  solution  as  a 
nasal  wash :  Sodium  biborate,  sodium  bicarbonate,  6  gm.  each ;  phenol, 
2JS  cc;  glycerin,  15  gm.;  peppermint  water,  100  c.c,  and  distilled 
wato",  sufficient  to  make  480  c.c.  This  solution  is  used  freely  in  an 
atomi/er  provided  with  a  No.  56  jMistnasal  tip. 

I  have  used  this  treatment  for  the  past  two  years  for  patients  aged 
from  3  to  18  years.  All  patients  have  im[)roved  very  greatly  in  that  the 
symptoms  and  signs  were  greatly  lessened  or  disappeared  entirely  for 
a  time.  During  these  periods  of  remission,  the  strength  and  resistance 
of  the  child  was  increased,  and  on  reinfection  a  few  treatments  would  be 
sufficient  to  effect  recovery.  It  is  my  belief  that  this  treatment  will 
often  eradicate  the  infection  in  children  under  8  years.  In  children 
over  8,  it  is  mainly  supportive  of  normal  development  until  the  child 
is  sufficiently  mature  to  permit  of  making  a  patulous  opening  from 
the  antrum  into  the  inferior  meatus  by  means  of  an  operation.  Only  a 
small  percentage  of  children  liave  the  poise  to  go  through  with  a  nasal 
ojx.'iation  under  local  anesthesia  so  that  ether  will  generally  be  necessary 
when  it  is  considered  advisable  to  operate.  Dean's'  method  is  given 
below. 

The  exact  rdationship  of  the  antrum  to  die  inferior  meatus  is 

ascertained  by  a  careful  roentgen  ray  study.  If  the  antrum  has 
developed  sufficiently  low  to  lie  well  below  the  inferior  turbinate  attach- 
ment, the  opening  is  made  in  the  inferior  meatus;  if  the  antrum  has 
not  descended  this  far,  the  opening  should  be  made  in  the  middle 
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meatus.  1  have  fmmd  that  the  opftiingf  made  in  the  middle  meatus  has  a 
tendency  lu  close  and  that  often  ii  ii>  difticult  to  tiiitl  it  some  months 
after  operation.  In  making  the  opening  from  the  inferior  meatus,  the 
inferior  tarbinate  is  tttmed  up  out  of  the  way  and  by  means  of  a  bone 
curet  and^^p  a  suflfeiently  large  opemng  is  made  so  that  later  a 
cannula  caii  be  introduced  for  washing.  The  inferior  turbinate  is  now 
turned  back  to  its  proper  place.  If  tlie  inferior  turbinate  covers  up 
the  openinjT  so  that  it  would  be  impossible  to  introduce  a  small  cannula 
without  j)re^sure,  it  is  advis.iblc  to  remove  a  small  |x»rti<>n  of  the  anterior 
end  of  the  bone,  as  nmth  oi  ihe  success  of  alter  treatment  will  depend 
on  the  possibility  of  painless  washing  of  the  antrum.  It  must  be  empha- 
sized to  the  parent  that  the  operation  will  not  cure  the  condition  but 
only  render  the  antrum  accessible  to  treatment,  and  that  in  order  to 
effect  a  cure  the  patient  should  be  under  periodic  treatment  for  months 
and  under  observation  for  at  least  a  year. 

Instillations  <>f  volution?  of  argjrol.  15  per  cent.;  phenol  in  glycerin, 
2  per  cent. ;  chloraniine  '1'  in  glycerin  or  1  per  cent. :  dichloramine  T  in 
chlorcosanc.  1  per  cent.,  are  useful  whether  made  in  the  nose  after  the 
postnasal  spray  treatment  or  injected  directly  into  the  antrum  as  post- 
(^wrative  treatment  after  the  antrum  has  been  opened. 

Dean'  advises  the  use  of  suction  by  means  of  Haskins'  nasal 
catheters. 

The  chronic  involvement  of  tfie  sinuses  always  originates  from  die 
lack  of  complete  resolution  of  an  acute  infectious  disease.  It  seems, 
therefore,  that  under  prophylaxis,  we  should  consider  esiiecially  routine 
local  treatment  of  the  accessory  nasal  sinuses  tollowinjy  the  acute  exan- 
themata. The  general  relief  followini;  the  recovery  from  mea.slcs, 
scarlet  fever,  etc.,  is  so  great  that  little  attention  is  paid  to  a  remaining 
purulent  ccmdition  of  the  nose,  and  the  acute  condition  is  allowed  to 
become  subacute  or  dironic.  A  few  applications  of  the  postnasal  spray 
during  the  existence  of  the  exanthemata  and  during  convalesence  wouk! 
do  much  to  prevent  the  devdopment  of  so  many  cases  of  chronic  acces- 
sory nasal  sinus  disease. 

Many  of  these  cases  clear  up  simply  by  removal  of  the  adenoids 
which  proliahh  art  mcclianically  by  preventing  nasal  breathing  and 
causing  retention  of  the  infected  nasal  secretions.  Dean  *  has  found 
that  diseased  tonsils  will  keep  active  a  sinu.s  infeciit>n  which  may  dis- 
appear on  their  removal  I'arents  must  be  warned,  however,  that 
I  removal  of  the  adenoids  and  tonsils  will  not  always  clear  up  an  exbting 

infection  and  that  the  child  should  be  observed  for  a  year  after  the 
operation.  Many  children  who  are  operated  on  for  return  of  adenoids 

7.  Dean  and  Byfield:  University  of  Iowa  Studies  1:8  (April  15)  1921. 
&  Dean  and  Byfield:  University  of  Iowa  Studies  S:IO  (April  15)  1921. 
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are  really  «;iiflFenng  from  accessory  nasal  sintis  disease  and  the  condi- 
tion  only  dears  up  when  treatment  is  directed  to  the  sinuses. 

REPORT   OF  CASKS 

Case  1. — M.  K..  aKt-d  i'/i  years,  was  brought  to  ine  with  a  history  of 
catching  cold  easily,  and  of  doiiij;  a  prcat  <UaI  of  conul'in^.  Her  family  physi- 
cian who  referred  her  to  mc,  had  advised  the  removal  of  adenoids  and  toosiU. 

ExaminatioH. — ^The  child  was  of  norma]  sise  and  weight  but  was  a  mouth 
breather,  and  coughed  a  great  deal.  The  skin  l>elow  the  li<l  was  Mut-  in  eolnr. 
The  tonsils  were  greatly  hypertrophicd.  Much  mucous  secretion  came  from  tlie 
nose  but  the  nares  were  sufficiently  patulous  for  breathing. 

Treatment. — ^The  tonsils  and  adenoids  were  removed  under  ether  anesthesia. 
T^nrin?  the  operation  it  was  noted  that  there  was  proftise  secretion  from  the 
nose  into  the  throat. 

Ctmrse.— The  cough  was  relieved  to  a  ^reat  extent  for  three  weeks  when  it 
returned,  keeping  the  child  and  parents  awake  liie  greater  part  nf  the  night. 
A  second  examination  showed  that  the  pharynx  was  Aery  red  and  that  it  was 
thrown  into  vertical  folds  on  gagging.  The  nose  was  partly  filled  wkh  mueopus. 
The  child  was  pale,  tired,  nervous  and  fretful. 

A  diagnosis  of  sinus  disease  was  made.  This  was  verified  by  roentgen-ray 
examination.  The  left  antrum  was  cloudy  and  the  right  antrum  was  slightly 
cloudy. 

Postnasal  sprayhig  was  commenced  and  a  large  rp!.intitv  of  mucus  was 
expelled  through  the  nose.  The  results  were  imiiitdiate.  The  child  slept 
through  the  night  for  the  first  time  for  a  week.  After  the  second  treatment, 
tile  child  was  entirely  tractable  and  did  not  cry  nr  nsi^t  tht  spraying.  Grad- 
ually her  appetite  became  goud,  her  color  improved  and  she  went  tlirough  the 
rest  of  the  winter  without  furtiier  bronchial  trouble. 

C.\SK  2.  F.  M.,  aged  1.1  wlun  seen  I  v  the  family  physician  two  weeks 
ago,  had  a  temperature  of  102  F.,  suffering  with  severe  pain  in  the  left  check. 
There  was  a  great  deal  of  discharge  from  the  nose,  particularly  from  the 
left  nostril.  He  had  never  had  an  attack  like  this  before,  but  was  always 
subject  to  colds.  His  physician  made  a  diagnosis  of  antrum  uifection.  This 
diagnosis  was  verified  by  the  roentgen  ray  which  showed  the  right  antrum 
almost  dosed,  the  left  antrum  completely  blocked  and  the  other  sinuses  in  a 
questionable  state.  The  middle  turbinates  were  boggy  and  swollen.  His 
parents  stated  that  for  several  months  he  had  not  been  as  robust  as  formerly, 
and  that  he  had  been  subject  to  bronchial  attacks. 

Trcalmcnt. — .After  three  rnnnths  nf  postnasal  sprnyinp  he  repained  his  nor- 
mal strength.  Another  roentgenogram  taken  at  this  time  showed  the  right 
antrum  one  plus,  and  ^e  left  antrum  one  and  one-half  plus.  The  other 
sinuses  were  clear.  He  had  not  !iad  any  tironchial  attacks  during  the  variable 
weather  prevailing  through  the  season  he  was  under  treatment.  He  is  appar- 
ently hi  robust  health.  He  shouM  be  kept  under  observatwn  and  treatment 
when  necessary,  for  the  next  two  or  three  years  as  the  roentgen  ray  shows 
still  some  latent  infection. 

Case  3.— S.  R..  boy,  aged  9.  His  mother  states  that  he  has  not  been  well 
for  the  past  four  years.  He  is  listless,  has  a  poor  appetite,  is  pale  and  some- 
what small  for  his  a?r.  His  nose  discharges  summer  and  winter.  Adenoids 
were  removed  tliree  years  ago. 

Examination.  —  The  tonsils  were  small;  pus  was  expressed  fairly  easily. 
Mueopus  was  dropping  from  the  posterior  nares  into  the  nasopharynx  in  large 
gk>bules.  The  teeth  were  clear.  Mueopus  was  present  in  both  middle  fossae 
of  the  nose. 
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Diagnosis. — N.isal  >iiuis  (lisciise;  ini!d  infection,  verified  by  roentgen  ray 
which  showed  the  right  antrum  to  be  cloudy,  the  left  antrum  sUghtly  cloudy, 
and  iht  other  sinuses  dear. 

Treatment. — This  con;,istivi  in  iKPstnasal  spraying  three  tinu>  a  wecV:  at  tlic 
office  and  a  na^al  wash  at  Ixmik-     Krmrs  in  diet  and  hygiene  were  eliminated. 

Course. —  The  l»oy  ilumwd  marked  iuiprovcment  frtim  the  start  and  in  two 
months  he  was  a  normal  healthy  boy  with  red  checks  and  a  good  appetite, 
and  he  was  doing  well  in  sch(X)l.  At  this  time  it  was  decided  to  remove  his 
infected  tonsils.  The  sinus  infection  is  not  cured  but  it  is  controlled  SO  thai 
he  is  goitkg  on  to  healthy  development. 

C 4.— F.  n  .  atjcd  7.  uluii  first  seen  was  in  bed,  with  a  hixh  tem- 
perature, fiery  red  pharynx  and  inucopus  in  the  nose.  The  tonsils  and  adenoid* 
had  been  removed.  The  bov  had  a  history  of  constant  poor  health,  ner* 
vousnc«s  and  rcpcatci:  cihls. 

TrciiliuuU  wa>.  givtii  lur  llu  acute  condition  and  on  recovery  roentgen-ray 
examination  showed  all  sinuses  slightly  cloudy.  The  lx>y  was  taken  out  of 
schocj],  given  outdoor  life  and  supportive  treatment,  and  treated  regularly  with 
the  postnasal  spray  at  the  office. 

His  general  health  l)ccame  normal  and  he  went  through  the  winter  with- 
out colds  and  with  a  steady  gain.  His  family  left  this  city  and  instruction 
was  given  to  continue  the  treatment  as  the  local  condition  was  tmder  control 
but  not  cured. 

Cask  5  R  E.,  boy,  aged  7,  has  had  asthma  for  two  years.  Tlie  attacks 
last  lunger  than  formerly  but  they  are  less  severe.  His  tonsils  And  adenoids 
were  removed  one  year  agOb  but  he  did  not  crt  much  relief. 

Mucopus  was  present  in  nose  and  nasopharynx.  The  bases  of  the  tonsils 
remain.  A  roentgenogram  taken  four  months  previously  showed  both  antra 
cloudy;  the  other  sinuses  were  clear.  The  child  is  pale  and  nervous. 

Treatment.  —  As  the  parrnt';  Hvrd  nt  <n!iif  distatice  and  the  asthma  was 
becoming  established,  and  was  oi  lung  standing,  it  was  considered  better  to 
make  an  opening  beneath  the  inferior  turbinates  according  to  Dean's  method. 
The  remains  of  the  tonsils  were  removed,  and  some  adenoid  bands  were  broken 
up.  The  parents  were  instructed  in  the  use  of  the  postnasal  spray  and  before 
the  child  returned  to  his  home  he  was  trained  to  submit  to  treatment. 

Cn»rfi-  Mo  went  through  the  winter  wiihont  any  a«thma.  fraineri  in  weight 
and  has  good  color.  There  is  still  mucupus  iu  ht»  nose  and  throat  occasionally 
and  at  limes  he  needs  the  postnasal  spray.  It  is  too  early  yet  to  say  that  the 
asthma  m^y  not  return  but  the  effect  of  the  operation  and  treatment  have 
been  so  iar  successful. 

The  stuHy  of  sinus  disca.se  in  children  only  dates  back  a  few  years 
and  our  ideas  on  all  phases  of  this  important  subject  have  yet  tn  lie 
cryslalized.  It  is  with  the  purpose  ol  arousing  interest  and  further 
observations  by  others  that  I  have  submitted  this  brief  paper. 
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A  NEW    ERUPTIVE   FEVER   ASSOCIATED  WITH 
STOMATITIS   AND  OPHTHALMIA 

RBPOKT  OF  TWO   CASES  IN   CHILDREN  * 
A  If.  STEVENS,  amd  F.  C  JOHNSON,  M.D. 

NEW  VOBK 

During  a  jieriod  of  thrci-  months  we  had  the  opportunitv  of  nbserv- 
iri}^  i\v(i  cases  of  an  extraordinary,  generalized,  eruption  witli  continued 
fever,  itiHamed  buccal  mucosa  and  severe  purulent  coujunclivitis.  I  he 
fim  patient  was  seen  on  the  tenth  day  of  illness  and  followed  to 
recovery.  The  second  patient  did  not  come  under  observation  until  the 
twenty-second  day  after  onset  of  the  illness ;  but  the  skin  lesions  at  that 
time  corresponded  exactly  with  those  of  the  first  case  at  the  same  stage 
of  the  disease,  and  a  careful  de-cription  of  the  eruption  as  seen  in  the 
first  week  establishes  its  identity  with  that  in  Case  1. 

The  condition  was  so  uTni-uul  and  so  entirely  unlike  anything 
previously  observed,  dial  pains  were  taken  to  get  as  many  expert 
opinions  as  possible  from  men  of  wide  cUntcal  experience.  At  the 
same  time,  a  search  was  made  in  the  literature  of  eruptive  fevers  and 
aUied  dermatologic  conditions.  No  diagnosis  could  be  made  to  corre- 
spond with  the  symptoms  and  course  of  the  eruption  in  these  two  cases 
and  no  description  was  found  of  a  skin  condition  in  any  degree 

comparahlc. 

Figures  1,  3,  4  and  5  will  make  clear,  as  verbal  description  cannot, 
tlic  nature  of  tiie  eruption  in  its  several  phases.  Figure  1  shows  the 
boy  on  the  thirteenth  day  of  his  illness.  The  eyes  are  swollen  shut, 
exuding  pus;  the  lips  are  black  with  crusted  blood.  The  eruption  is 
Gom]dete,  except  for  the  feet  and  hands,  while  on  the  shoulders,  scaling 
of  the  horny  crusts  i>  already  in  progress.  Figure  3  shows  the  same 
boy  on  the  twenty- fourth  day.  Many  of  the  lesions  on  the  back  and 
chest  have  already  crusted  atul  dropj->ed  off;  the  later  lesions  of  the  feet 
and  hands  sIjow  clearly,  but  on  the  arni.s  and  lliighs  there  is  an  exag- 
gerated efTect  of  confluent  desquamation  due  to  the  liberal  use  of  bland 
ointments  and  powder  on  the  skin.  In  this  detail  tiie  photograph  is 
somewhat  deceptive.  Figure  4  shows  the  same  bc^  on  the  thirty-third 
day  of  his  illness.  The  mouth  and  eyes  are  normal;  the  face,  chest 
and  back  are  practically  clear,  except  for  pigmented  spots  which  mark 
the  site  of  lesions  which  have  crusted  and  fallen  awav.  Figure  5  shows 
the  otlier  boy  (Case  2)  eleven  weeks  after  the  onset  of  his  disease. 

•Received  for  puhlication.  July  10,  1922. 

♦  From  the  Dfpartnient  ..f  Di'^eascs  of  Giildren.  Columbia  University  and 
tiie  Children's  Medical  Division,  Believue  Hospital. 
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The  sunken,  sightless  eyes  bear  witness  to  the  destructive  effect  of  the 
ophthalmia  in  this  case.  Over  the  whole  IxKly  may  be  seen  the  brownish 
pink  pigmented  sjx>ts  that  mark  the  position  of  the  eruption. 

In  the  uncertainty  of  diagnosis,  each  case  was  treated  in  isolation 
with  the  strong  impression  in  the  minds  of  all  that  this  disease,  with 
its  high  temperature  and  profuse  eruption,  should  be  considered  in  the 
group  of  infectious,  eruptive  fevers.  There  was  an  interval  of  a  litttle 
more  than  a  month  between  the  arrival  of  the  patients  at  Bellevue  Hos- 
pital and  no  ix)ssible  contact  could  be  traced  between  the  families — 
living,  as  they  were,  in  widely  separated  sections  of  the  city.  At  any 
rate,  no  other  cases  developed ;  and  while  the  presumption  remains  thtnt 
this  condition  is  an  infection,  there  is  nothing  to  indicate  that  it  is 
spread  by  immediate  contagion. 


Fig.  1. — Case  1.  Nature  and  e.\lciit  of  eruption  on  the  thirteenth  day  of 
the  illnes.s. 


REPORT    OF  CASES 

Case  1. — History. — H.  S.,  a  white  bov.  ajjed  8  years,  was  admitted  to  the 
children's  service  of  Bellevue  Hospital.  May  1.  1922.  on  the  tenth  day  of  his 
illness.  There  was  nothing  significant  in  the  family  history;  he  had  diphtheria 
at  18  months,  pertussis  at  3  years  and  measles  at  7  years.  He  had  been  suc- 
cessfully vaccinated  and  the  tonsils  had  been  removed  at  TYi  years.  His  gen- 
eral health  had  been  good  until  shortly  following  the  tonsillectomy  when  he 
was  in  a  hospital  for  fourteen  weeks  with  a  septic  temperature,  enlarged  spleen, 
jaundice  and  a  blood  culture  which  showed  Staphylococcus  aureus  on  two 
occasions.  He  recovered  from  this,  and  was  apparently  well  for  two  and  a 
half  months  prior  to  the  onset  of  the  present  illness. 

Onset  of  Illness. — Ten  days  before  admission,  he  complained  of  a  mild  sore 
throat  and  general  malaise.  He  was  not  verv  sick  at  first,  but  felt  weak  and 
went  to  bed.  The  next  day  he  complained  of  pain  in  the  eves  and  did  not 
want  to  eat  because  his  mouth  hurt  him.  Soon  pus  was  seen  running  from 
the  inflamed  eyes  and  on  the  third  day  reddish  spots  were  noticed  on  the  back 
of  the  neck.    The  body  was  not  examined  until  the  seventh  day  when  the 
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skill  was  found  lo  be  covered  with  reddish  brown  spots:  only  a  few  such 
spots  were  noted  on  the  face,  legs  and  arms.  While  at  home,  the  tempera- 
ture was  not  taken. 

Physical  Exaiiiimition. — On  admission  the  boy  was  acutely  ill  with  a  tem- 
perature of  103  F.  He  was  well  nourished,  mentally  clear  and  cooperative,  but 
was  prostrated  and  unable  to  open  his  swollen  eyes.  The  lids  of  both  eyes 
were  edematous  and  thick  pus  streamed  down  the  face  from  the  pal|)ebral 
fissures.  There  was  marked  blepharitis  marginalis.  chemosis  and  inflammation 
of  the  bulbar  conjunctiva  with  haziness  of  the  left  cornea.  The  lips  were 
cracked,  bleeding  and  encrusted.    The  tongue  was  swollen,  bright  red  and 
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Fig.  2. — Tem]K'raturc  chart  of  Case  1.  P  marks  the  days  when  photographs 
were  taken. 


Fig.  3. — Case  1.    Twenty-fourth  day  of  the  illness. 


Fig.  4, — Case  1.    Thirty-third  day  of  the  illness. 


fissured,  and  the  mucous  membrane  of  the  mouth  was  inflamed  with  small 
bullous  lesions  which  rapidly  broke  down,  leaving  a  raw  and  angry  surface. 
The  scalp  was  quite  free  of  any  eruption  but  the  face  showed  large  blotches 
of  dried  pus.  considered  secondary  to  the  purulent  discharge  from  the  eyes 
spreading  over  the  papular  lesions  of  the  cheeks  and  forehead. 

The  trunk,  arms  and  thighs  were  thickly  set  with  discrete,  oval,  brownish 
purple  papular  lesions,  varying  in  size  from  0.5  to  2  cm.  in  the  longest  diameter. 
A  few  of  the  largest  spots  showed  a  yellowish,  dry.  necrotic  center.  There 
was  no  vesicle,  nor  pustule  formation:  no  induration  about  the  papule;  no 
areola  and  the  skin  between  the  lesions  seemed  to  be  perfectly  normal.  The 
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forearms  and  legs  showed  what  seemed  to  be  the  more  recent  lesions.  These 
were  less  raised,  of  brownish  red  color,  paling  somewhat  on  pressure,  and 
more  closely  set  than  were  those  of  the  trunk  and  thighs  (Fig.  1). 

Careful  physical  examination  disclosed  a  faint  short  systolic  heart  munnur, 
heard  best  to  the  left  of  the  ape.\  and  not  transmitted.  The  spleen  was  palpable 
4  cm.  below  the  ribs,  and  the  liver  edge  could  be  felt  a  finger's  breadth  below 
the  costal  margin.    Otherwise,  there  were  only  normal  findings. 


Fig.  5. — Case  2.  Eleven  weeks  after  onset  of  illness.  Recovery  was  com- 
plete except  for  total  blindness.  Persistent  pigmentation  shows  at  the  sites  of 
the  skin  eruption. 

Laboratory  Examination. — Cultures  made  from  the  eyes  and  throat  showed 
a  mixed  infection  of  common  cocci  and  bacilli  with  no  predominating  organism 
and  no  gonococci.  From  the  necrotic  center  of  one  large  papule  a  pure  strain 
of  Staphylococcus  aureus  was  grown.  The  blood  culture  was  sterile.  The 
Wassermann  reaction  was  negative. 
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Blood :  The  blood  count  showed  4.000,000  r«d  blood  ci;lU  with  73  per  cent, 
hemoglobin,  and  10,000  leukocytes  with  82  per  eent.  polyinorphooiickftn  and 
18  i)er  cent,  lymphocytes  and  transitional.  TIic  hloixi  cluinistry  wa»  abo  dooc 
and  all  values  were  determined  to  be  within  the  normal  range. 

Urine:  Except  lor  a  trace  of  albumin,  which  was  a  constant  finding  dur- 
ing Uie  period  of  high  temperature,  the  urine  was  negative. 

r fmrae. — For  the  next  eleven  days  (from  the  tenth  to  the  twenty-first  day 
of  the  illness j  the  temperature  ranged  between  101  and  105  le.,  with  a  fall  to 
the  100  degree  level  after  the  twenty-fourth  day  (Fig.  2).  At  each  examma- 
tton  the  blood  showed  a  delinite  teukopcnia. 

During  this  time  there  was  no  complaint  of  pain  or  itching  or  discomfort 
in  the  skin  lesions.  Photophobia  and  pain  in  the  eyes  i>ersisted.  bm  the  cdcina 
of  the  eyelids  and  the  purulent  discharge  yielded  to  treatment  with  warm  boric 
acid  instilbtions,  dHatatbn  of  the  pupils  with  1  per  cent,  atropin  and  the  appli- 
cation of  1  :  5,0f10  tni  rcuric  chlcnd  in  i)«trol;itum  twice  fl.iily.  The  riyht  eVC 
cleared  rapidly,  but  the  left  cornea  was  already  ulcerated  and  it  healed  very 
slowly,  with  resultant  scarring  of  its  lower  segment. 

New  lesii>n>  were  -^een  to  appear  on  the  skin  of  the  forearms  and  legs, 
the  palms  and  soles,  for  the  fir&t  week  after  admission,  but  none  after  the 
eighteenth  day  since  onset.  These  were  at  first  pale  and  macular,  rapidly 
becoming  firm,  dry,  purj>li-fi  iiapnlrs  like  those  seen  mi  the  trunk  at  the  time 
of  admission.    Meanwhile,  the  earliest  skin  lesions  had  begun  to  resolve  nito 
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19th  Day  26th  Day  37th  Day 

Leukocytes                                 4,600  6,?TO  .s"  *' 

Polymorphonuclears                     62  52 

Small  lymphocytes                     33  45  40 

Large   mononuclears                       3  0  0 

Eosinophils                                    0  •          2  2 


horny,  flattened,  thick  scales,  with  raised,  papery  edges.  At  this  stage  the  fever 
dropped  to  its  lowest  level  (Fig.  3). 

As  the  resolution  advanced  in  the  same  order  as  the  appearance  of  the 

le-.ions.  these  dry  horn\  -cnlcs  droptied  ofT  fmin  the  neck  and  hack,  then  from 
the  chest  and  abdomen  and  thighs,  and  last  of  all  from  the  arms  and  legs, 
leaving  a  dull  reddish  area  of  apparentlv  normal  skin  to  mark  0ie  site  of 
the  Icsinns.    There  was  no  instance  of  pitting  or  scarrinp  of  the  skin  {V\\^.  4). 

The  inflammation  of  the  mucous  membrane  of  the  mouth,  lips  and  tongue 
subsided  within  a  week  of  admission.  This  did  not  interfere  witfi  the  taking 
of  nourishment  and  no  gastro-inteslinal  symptoms  were  present  at  any  time. 

The  subsequeni  history  of  this  case  is  not  especially  significant.  After  a 
period  of  normal  temperature  for  two  weeks  a  left  otitis  media  devcIo|)ed : 
this  went  on  sldwly  to  a  mastoidin-  for  whicii  the  boy  was  operated  on  June  22. 
At  this  time  a  tew  crusts  still  remained  on  the  forearms  and  feet. 

Case  2j— History. — ^S.  M.,  was  a  Jewish  boy.  aged  7  years,  with  a  negative 
family  history,  who  had  hren  always  strong  and  well  except  for  nwasles  at 
4  years.    He  had  been  vaccinated  successfully. 

Onset  of  //fnm.— Three  weeks  before  admission,  he  complained  of  pain  in 
the  eyes  and  weakness.  The  next  dav  the  eyes  were  discharnini;.  and  a  rash 
was  noted  on  the  body  which  the  family  physician  called  "black  measles."  On 
die  third  day  of  his  illness  he  was  taken  to  the  Willard  Parker  Hospitd.  where 
he  was  fonnd  to  tiave  a  tein])eraliire  of  IH.i  p..  with  signs  of  bronchopneu- 
monia at  the  right  base,  a  purulent  conjunctivitis  with  great  edema  of  the 
lids,  and  a  skin  eruption  of  whidi  the  tentative  diagnosis  of  erythema  multi- 
forme was  made  This  enintion  was  described  on  the  third  day  as  heintr 
macular,  hemorrhagic,  with  a  few  papules,  with  areas  of  excoriation  on  the  face. 
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The  qrelids  were  edematotu  and  pasted  shut  with  thick  pus,  and  the  mucous 
membrane  of  the  mouth  wms  practically  exfoliated.    The  boy  rnnained  at 

Willard  ParkiT  H()si»ital  for  two  and  a  half  weeks,  witli  J  .  i  nciinionia  revolv- 
ing gradually.  The  temperature  ranged  from  101  to  104  F.  for  two  weeks, 
titen  became  irresidar  at  a  lower  average  with  an  occasional  rise  to  103  R 
The  hoy  was  irrational  during  the  first  week,  and  there  wa^  great  prostration, 
weakness  and  loss  of  flesh.  In  spite  of  instillations  of  boric  acid  solution  and 
argyrol,  corneal  ukcrs  formed,  with  perforation  and  abscess  formation  in  both 
eyes  invnlvinj;  all  the  structures  of  the  ^;lol)e. 

Simple  ointments  were  applied  lo  the  skin  lesions,  which  cm-ted  and  dropited 
off  the  chest  and  back  by  the  end  of  the  third  week 

He  was  transferred  to  the  Children's  Service  of  fiellevue  Hospital  on  the 
twenty-second  day  ot  his  illness,  March  11,  1922. 

Physical  Examination.— On  admission  the  boy  was  acutely  ill,  much  wasted, 
with  a  temperature  of  102  F.,  mentally  clear,  but  totally  blind.  The  lungS 
showed  signs  of  a  resolving  pneumonia  of  the  right  lower  lobe.  The  eyes 
were  the  seat  of  a  panophthalmitis,  widi  destruction  of  the  cornea  and  lens. 
Pus  was  still  ^ozin!^  from  the  grantilatiriR  tissue  of  the  shrunken  eyeballs. 

The  skin  of  the  trunk  was  the  scat  oi  irregularly  oval  pigmentation  of  a 
reddish  brown  color,  rather  evenly  distributed  except  below  the  nipples  where 
there  were  confluent  areas.  This  skin  was  ipiite  normal  in  appearance^  except 
for  the  pigment,  and  showed  no  trace  oi  scar  tissue. 

The  arms  and  legs  showed  oval  brownish  red  homy  crusts,  varying  from 
I  to  2  cm.  in  the  longest  diameter  without  areola  or  surrounding  induration, 
and  without  trace  of  exudate  or  pustule  formation.  There  was  no  complaint 
of  pain  or  itching.  Otherwise  the  examination  was  quite  negative. 

f'.M/rxr  Tht  Iniic:  mnditinn  cleared  slowly  with  a  temperature  varying 
between  I'M  and  lOJ  F..  for  a  week,  then  falling  to  the  100  degree  level  for 
e^t  days.  The  eyeballs  healed  by  granulation.  The  skin  condition  resolved 
projjressively  by  the  falling  ofT  of  the  tliick  oval  horny  crusts  from  the  thighs 
and  arms.  and.  last  of  all  from  the  feet  and  soles,  each  crust  leaving  to  mark 
Its  site  an  area  of  reddish  brown  pigment.  These  areas  were  identical  witfl  the 
marks  found  on  the  fiaek  and  chest  at  time  of  adml-sion. 

The  family  refused  to  allow  blood  to  be  taken  tor  a  Wassermann  test  and 
insisted  on  removing  him  from  the  hospital  fifteen  days  after  admission.  Later, 
this  boy  was  visited  in  his  home  and  found  to  be  in  excellent  condition  except, 
of  course,  for  his  blindness.  With  some  difbculty  consent  was  obtained  for  a 
photagra|4i  (Fig.  5). 

SUMMARY 

1.  Two  cases  have  been  observed  of  a  generalized  cutaneous  erup- 
tion, not  conforming  to  any  recognized  demiatologic  condition. 

2.  Both  cases  occurred  in  boys,  one  aged  7,  the  other  8^  coming  from 
widely  sqiarated  parts  of  New  York  Qty,  with  no  possibility  of  contact. 

3.  Both  cases  manifested  a  purulent  conjunctivitis,  in  Ciase  2  going 
on  to  panophthalmitis  and  total  loss  of  vision*  and  in  C^e  1  responding 
to  treatment,  but  leavii^  a  severe  corneal  scar.  The  pus  showed 
pyogenic  organisms  only ;  no  gonooocci. 

4.  A  high  and  continuous  fever  was  present  in  both  cases,  explain- 
able in  Case  2  by  .n  lobar  pneumonia,  but  in  Case  1  without  apparent 
cause  ntlicr  t!iun  the  skin  condition. 

5.  The  eruption  showed  lertain  characteristics,  identical  in  e.icli  ca.se. 
The  onset  was  witli  fever,  the  rash  appearing  on  the  back  of  the  neck 
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and  chest,  spreadini^  to  the  face,  arms  ami  legs  during  a  [leriod  of  about 
eighteen  days,  the  last  lesions  to  ajipear  being  on  the  soles  and  palms. 
At  this  time  resolution  of  the  hr.-.i  lesions  began. 

The  eruption  consisted  of  oval,  dark  red  lo  purplish  macules, 
sqKirated  by  tiomial  areas  of  skin.  These  became  in  a  few  days  raised 
firm  papules  of  brownish  purple,  from  0.5  to  2  cm.  in  the  longest 
diameter,  without  areola,  and  without  subjective  symptoms  of  pain  or 
itching  at  any  time.  A  few  of  the  largest  spots  showed  a  ydlow,  dry, 
necrotic  center.  The  lesions  on  the  forearms  and  shins  were  smallt-r 
and  more  thickly  crowded  together.  No  pustules  or  vcsirle*;  wcrt-  to 
be  seen.  The  scalp  was  at  all  times  free  of  lesions;  but  the  inouih  and 
lips  were  intensely  sore  and  inflamed.  In  Case  1  bullae  were  noted  in 
the  mouth  at  the  end  of  the  first  week. 

After  the  third  week  resolution  b^n  in  the  order  of  app^uance  of 
the  lesions.  This  consisted  of  a  shrinking  of  the  macule  to  a  horny 
oval  of  dark  brown  color,  with  raised  papery  edges.  From  the  ftmrth 
week  tfie^e  -;calp>  dropped  off.  U-avini,'  a  faint  pijjmcntofl  area,  without 
]iittiii^'  nr  -"Cirnnq;.  Rv  the  titih  week  the  (."!u'-.t.  t ;u  r  and  back  were 
clear,  ixupt  lur  jiignieiiiation,  while  resolution  and  crusting  were 
still  going  on  on  the  forearms  and  legs.  Fall  of  temperature  coincided 
with  the  period  of  resolution  of  the  skin  lesions. 

DIACiNOSIS 

1.  A  skin  eruption  from  drug  ingestion  is  ruled  out  by  careful 
inquiry  which  showed  that  no  drugs  whatever  had  been  administered 
in  cither  case. 

2.  A  skin  eruption  from  food  |KM'<(Mitnf;  ran  hardly  be  ei'ii>iilered 
from  tlie  entire  absence  of  i;a>trti-mtestmal  symptoms  in  the  prcseiKC. 
of  a  high  and  sustained  tein]HTature  reaction. 

Syphilis  is  to  be  excluded  by  the  character  of  the  lesions,  the  age 
of  the  children,  the  negative  history,  and  the  negative  W'assermann 
reaction  in  Case  1. 

A.  Pem))higus  was  suggested,  from  the  observation  of  bullae  in  the 
mouth  in  C^se  1.  Nothing  further  in  the  course  of  the  disease,  the 
appearance  of  the  eruption  and  its  evolution  gave  any  support  to  this 
diagnosis. 

5.  Hemorrhagic  measles,  as  it  happened,  was  the  primary  diagnosis 
of  the  family  physician  in  each  instance.   Both  children  had  already  had 

measles,  in  Case  1  at  7  years,  and  in  Case  3  at  4  year'^.  While  excusable 
at  tlie  (Hisct,  this  (li.i{,Mi()sis  is  quite  indefensible  in  view  of  the  distinc* 
tive  character  of  the  le>i<tn  as  described. 

6.  h  sepsis  with  t^eneralized  eruption  nn\^\  be  considered  a>  a  po«:i- 
bility,  in  spite  of  the  negative  blood  culture  in  Case  1.   This  diagnosis 
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is  suggested  by  the  history  of  a  prior  sepsis  in  Case  1  and  might  account 

for  the  temperature  and  course  and  the  occurrence  of  a  pneumonia  in 
Case  2.  TIk-  --uiierficial  nature  nf  the  Ic>i<iiiN.  their  character  and 
progressive  appearance  over  nearly  three  wcetcs  and  the  lukopenia  argue 
against  this  supposition. 

7.  Erytliema  multiforme,  from  some  unknown  toxic  cause,  was 
proposed  as  a  diagnons,  but  this  is  unsatisfactory  from  the  diaracter 
and  distribution  of  the  lesions,  the  lack  of  subjective  symptoms,  the 
prolonged  high  fever,  and  the  terminal  heavy  crustiug. 

8.  Tliere  remains  the  possibility  that  this  condition  represents  a  dis- 
tinct disease  which  has  not  hitherto  been  recognized. 

Comment. — ^While  the  true  diagnosis  of  this  condition  must  be  left 

an  open  fjue^fion,  the  rejx)rt  of  these  two  cases  seems  justified  if  only 
to  draw  attention  to  the  serious  effects  to  be  exi>ecie(l  unless  the  eyes 
in  any  similar  case  receive  early  and  painstaking  treatment.  The  boy 
in  Case  2  is  totally  blind,  while  the  other  lx)y  only  escapes  with  an 
impairment  of  vision  in  one  eye.  Furthermore,  it  is  hoped  that  this 
report  may  lead  to  the  study  of  other  or  similar  cases.  Quite  possibly 
the  observation  of  this  condition  in  its  first  stages  may  clear  up  the 
vexed  question  of  its  etiology. 

Finally,  we  have  been  impressed  by  the  s{rt1<in'T  picture  presented 
by  these  ca'-es.  Here  is  a  syndrome  of  flraniaiic  onset,  with  fever, 
conjunctiviti.^  and  cutaneous  eruption.  i  he  clnld  is  prostrated,  the 
moutli  and  tongue  are  inflamed  and  raw,  the  eyelids  are  swollen  and 
pus  streams  from  the  ^es.  There  is  a  course  of  three  or  more  weeks 
of  high  fever,  with  leukopenia.  The  eruption,  unlike  any  hitherto 
described,  conu-s  out  progressively,  for  two  weeks  or  more,  matures 
and  resolves  in  horny  crusts,  in  the  order  of  its  appearance.  The 
temperature  falls  with  this  resolution  of  the  skin  lesions.  This  syn- 
drome suggests  strongly  an  infectious  di.sease  of  unknown  etiology. 
We  1itli(  \e  that  this  cunditiun  deserves  to  be  considered  a  definite 
clinical  entity. 

VVc  wi&h  to  express  our  appreciation  oi  the  kindness  of  Dr.  L.  Emmctt  Holt, 
Dr.  John  A.  Fordyce  and  Or.  Warfield  T.  Longcope.  who  saw  one  or  both  of 
these  cases  in  consuhation. 
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CONGENITAL  DUODENAL  OBSTRUCTION:  MAL- 
ROTATION  OF  THE  INTESTINE 


REPORT   OF    CASE  * 

B.  S.  DENZER,  U.D, 

NKW  YOBK 

In  this  report  the  clinical  rather  than  the  developmental  aspects  of 
congenital  duodenal  obstruction  will  be  emphasized.  It  seems  that 
enough  cases  have  been  recorded  to  warrant  ffiving  a  more  definite 
cHnieal  ]iicture.  nnd  this  may  serve  lo  center  interest  in  them  a«  clinical 
cases  rather  than  as  pathologic  specimen-.  Unfortunately,  the  first 
few  da\s  oi  lite  are  a  veritable  shadovvlami  for  diagnu.sii  antl  treatment, 
'J'he  infant  tliat  seems  barely,  holding  on  to  Ufe  may  be  a  tliriving 
youngster  a  few  days  later,  and,  on  the  other  hand,  sudden  and  unex- 
plained exhus  of  a  baby  apparently  not  very  ill  is  an  aU  too  frequent 
occurrence.  Siimlarly,  at  ^s  dine  of  life  exploratory  laparotomy  is  an 
adventure.  It  is,  therefore,  with  some  hesitancy  ^t  the  effort  is  made 
to  group  the  striking  clinical  features  of  congenital  duodenal  obstruc- 
lion  and  to  suggest  that  at  least  some  of  the  cases  may  be  brought  within 
the  reach  of  snrfjical  assistance.  Perusal  of  the  hteratitre.  in  addition 
to  the  study  of  a  single  case,  forms  the  background  for  the  discussion 
and  conclusions. 

From  the  clinical  .standpoint,  the  jxissible  duration  of  life  of  infants 
suffering  lrt)m  duodenal  obstruction  is  of  first  importance.  As  far 
as  this  is  related  to  the  aiatomic  anomaly,  the  duration  of  Ufe  is 
dependent  on  whether  there  is  atresia  (complete  ocdudon  of  the 
intestinal  tract)  or  merely  stenosis  (partial  obstruction).  Of  thirteen 
cases  of  stenosis  ccdlected  by  Kreuter  in  1905,  four  patients  lived  for 
a  week  or  more.*  A  search  of  the  literature  since  1905,  probably  not 
complete,  of  cases  of  partial  obstruction  in  which  the  patients  live  more 
than  a  week,  has  revealed  an  even  greater  number.-  Fi.nr  infants  dicrl 
during  the  second  week  of  life,  and  three  during  the  second  montlj; 
four  others  lived  from  four  to  nine  months,  one  for  twelve  montlis, 


*  Received  for  pubUcatkm,  Aug.  15,  1922. 

*  From  the  Pediatric  St- r\  ici-  <>f  tlie  \'cw  York  Nursery  and  Child's  Hos« 
pitai  and  the  Pediatric  Department  of  Coniell  Univcr.sity  Medical  School. 

1.  Two  infants  lived  seven  days,  one  lived  twelve  days  and  one  six  mmtdis. 

2.  This  refers  oiilv  to  infancy  and  not  to  those  cases  of  obstruction  dis- 
covered  in  later  life,  due  to  bands,  anomalous  peritoneal  fossae,  tnalrota- 
tions,  etc. 
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one  tor  eighteen  months  and  one  for  two  years."  The  mere  duration 
of  life  is  emphasized  because  it  indicates  that  in  some  cases  there  is  at 
least  time  for  sur^ncal  intc-rvention. 

EfForls  at  treatment  liave  been  made.  Cnlwell.  in  1912  recorded  five 
cases  in  which  enter()>l(>mv  had  been  dune,  although  imsuccess fully. 
Ci>mmentinjj  on  the  rcjKirts  of  Keiih  and  Buchanan  of  infants  living 
nine  and  eiglileen  months,  he  remarked,  "it  would  seem  that  cases  should 
be  subjected  to  laparotomy,  and,  if  possible,  gastro-enterostomy  slKiuld 
be  performed."  Indeed,  since  then  such  an  operation  has  been  done 
sitccessfully.  Ernst,  in  1916,'  operated  on  an  infant  11  days  old. 
There  was  an  obstruction  '*at  the  upper  side  of  the  transverse  meso- 
colon" and  Ernst  performed  a  duodeno-entero  anterior  anastomosis. 
Eleven  months  later  the  child  was  a  'Mgorous  well  developed 
yotmg'^ter." 

The  symptomat<rfogy  of  ca.ses  living  more  than  a  week  depentls  on 
the  location  and  degree  of  ohstruetion.  When  the  obstruction  is  situated 
below  the  ampulla  of  Vater,  the  voniitxis  is  bile  stained.  This  is 
emphasized  by  nearly  all  the  authors  who  considered  the  sym;)tonia- 
lolugy  of  the  ca.ses  they  reported.**  Bradford  believes  thai  "voniiting 
occurs  after  the  lapse  of  a  longer  period  following  feedings  than  does 
the  vomiting  caused  by  stenosis  higher  tn  the  tract."  In  nearly  all 
cases  there  was  difficulty  in  excluding  pyloric  stenosis,  and  in  many 
cases  that  was  the  diagnosis  made.  Tumor  was  mentioned  by  only 
a  few  authors;  it  was  a  vague  sign.*  Peristaltic  waves  were  more 
frequently  found.  Fecal  stools,  the  occurrence  of  the  residue  of  milk 
digestion  or  the  continuance  of  meconium  stools  beyond  the  usual  period 
were  helpful  in  determininpf  partial  or  complete  obstruction.  Prnlonp^a- 
tinn  of  life,  despite  an  almost  complete  obstruction  was  a  surprising 

3.  Commandeur:  Lyon  mid.  Hi: 423.  I90B.  Freeman,  R.  G.:  Arch.  Pediat. 

27:37.  1910.  Shaw.  H.  I...  and  Baldatif.  !  K  Tr.  .\ni  Pediat.  Assn..  1907. 
p.  36.   Wchcr:  Miinchcn.  med.  Wchnschr.  1913.    McCIanahan,  H.  M.: 

Arch.  Pediat.  25:533,  1918.  Stolte.  K.:  Monatschr.  f.  Kindcrh.  M:341,  1913. 
Colwcll.  F..  M.:  Quart.  J.  Med.  5:401.  1911.  Sprigw^  X  I  :  Guy's  Hosp. 
Rep.  66:143.  1912.  Van  Dor  Popert  ;  Arch.  Pediat.  33:194,  1916.  Schroder. 
C.  H.:  I.  .'\.  M.  A.  78:1039  (April  8)  1922.  Caulky.  K. :  Brit.  J.  Child.  Dis. 
11:184.  1919.  Bradford.  O.  F.:  J.  Missouri  M.  A.  15:307.  1918.  The  case  of 
Hclmhol?  and  Little  (Johns  Hopkins  Hosp.  Bull.  16:231.  1905)  should  Ic 
included,  although  it  was  a  complete  obstruction.  A  gastro-enterostomy  was 
done  and  the  child  lived  eight  davs. 

4.  Ernest.  N.  P.:  Brit.  M.  T.  1:644,  lOir. 

5.  A  possible  exception  to  this  statement  is  Van  Der  Bogcrt's  case.  In 
an  infant.  4^^  months  old«  with  a  duodenal  obstruction  2V»  Inches  from  the 
fiytoms  "there  was  no  appearance  of  bile  in  the  vomitus,  although  unfortu- 
nately no  chemical  tests  were  made." 

6.  Loc.  cit.  Cautley  and  also  Schroder. 
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feiiture.  In  Cautley's  cast*,  in  whicli  the  child  hvcd  t\vel\c  months  "the 
second  part  ui  tlic  duodenum  was  extremely  .sienosed,  merely  admitting 
the  passage  of  a  probe."  And  Spriggs,  performing  a  necropsy  on  an 
infant  9  months  old>  found  a  diaphragm  occluding  the  lumen  of  the 
duodenum;  and»  as  he  remarked,  although  there  was  "no  evidence  of 
an  orifice  in  this  diaphragm,  the  history  of  the  case  proves  that  some 
opening  must  have  existed."  The  uncertainties  of  abdominal  diagnosis, 
in  general,  at  this  early  aj^e,  combined  with  variations  depending  on  the 
jxisition  and  degree  of  obstruction,  make  it  \cry  difficult  t<»  rmtHne  a 
clear  cut  clinical  picture.  ( >ne  mi^jht  be  tempted  to  offer  u  crude  rule 
of  thumb,  that  a  syiuptom  cmnjilcx  suggesting  but  nut  typical  ot  pyloric 
stenosis  or  pylorosf>asni,  in  a  desperately  sick  infant,  should  raise  tlie 
question  of  an  obstruction  in  the  upper  part  of  the  small  intestine. 

The  etiology  of  duodenal  obstruction  has  been  fully  reviewed.* 
Many  of  the  anomalies  and  the  theories  to  explain  them  are  referable 
to  conditions  within  the  lumen  of  the  intestine,  valves,  folds  of  mucous 
membrane,  failure  of  absorption  of  embryonic  epithelial  plugs,  etc.  The 
case  to  be  repotted  was  not  studied  from  that  angle,  and  althou^  it 
is  extremely  unlikely,  such  a  factor  might  have  been  operative  in 
addition  to  malrotation. 

REPORT   OP  CASE 

History.  —  I^nby  R.  was  born  on  the  nbstetric  service  of  the  \'eu  ^'nrk 
Xursery.  and  Child's  Hospital,  Dec.  24,  1920.  To.\eniia  ot  pregnancy  ncces- 
siuted  delivery  by  cesaretin"  sertion  during  the  eighth  month  of  parturition. 
The  premature  huhy  w cii^hcd  6'"..  [kmuuK  and  appeared  well  develnjfed.  When 
7  days  old  the  child  was  transferred  to. the  pediatric  service  with  the  history  of 
lyi  pounds  loss  of  weight  and  vomiting  of  all  food  since  birth;  the  vomitus 
was  dark  green  in  color  and  not  projectile. 

C'^urrr. — Dr.  Anderson,  the  resident  pbysician.  noted  tTiat  the  Imhy  wa-? 
emaciated,  the  fontanel  iliKluly  depressed,  ihc  abdomen  sunken  and  the  liver 
and  spleen  palpable.  The  infant  lived  twenty-six  days  after  admission  to  the 
pediatric  service.  Althnuph  oera<-ional  da>'s  i>assed  without  vornitinpr.  persistent 
biUous  vomiting  was  the  striking  synnptom.  lavage  on  numerous  occasions  also 
revealed  bile  stalmd  fluid,  at  times  as  much  as  from  J  to  4  ounces  of  "thkk 
pea  "lonp  tnatorial."  At  first,  the  stools  were  yellow  and  indicated  the  passage 
of  food  through  the  intestines;  toward  the  end  they  became  watery  and  green. 
The  roentgen>ray  examination  was  not  conclusive.  It  showed  no  peristaltic 
waves,  an  atonic  stomach  and  a  llireadlikr  shadow  outlinin^j  th.e  eour>e  of  the 
duodenum.  Three  days  before  deatli,  deBnite  peristaltic  waves  were  seen. 
No  tumor  could  be  felt.  Atropin  was  administered  for  a  few  days.  It  is 
hardly  necessary  to  de-tail  the  snjipurtivc  measures  employed — saline  solution 
subcutaneously  and  into  the  peritoneal  cavity,  and  transfusion — and  the  care 
in  matters  of  feedmg. 


7.  Kreuter.  E,:  Die  Angeborenen  Vcrcngerungcn  u.  Verschliessungcn  des 
Darmlcanals.  St.  George.  A.  V.:  Am.  J.  Dis.  Child.  15:354  (May)  1918, 
and  Cordes.  T.. :  Arch.  Pediat.  18:401.  1901,  in  addition  to  those  of  Spriggs, 
Cautley.  and  Helmholz  and  Little.  These  refer  to  atresia  as  welt  as  to 
stenosis. 
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Fig.  1. — The  liver  has  been  piilli-d  ii|iward  and  the  transverse  colon  down- 
ward. This  gives  the  impression  that  pressure  occurred  lower  down  in  the. 
duodenojejunum  than  was  actually  the  case.  (1)  Sharp  duodenojejunal  angle; 
(2)  jejunum;  (3)  lower  part  of  ileum;  (4)  band  attaching  cecum  to  posterior 
abdominal  wall. 
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Diagnosis. — The  diagnosis  lay  between  pyloric  stenosis  and  obstruction  below 
the  ampulla  ol  Vater.  Bilious  vomiting,  pointing  to  relaxntion  of  the  pyloric 
sphincter,  was  tiie  strfldng  symptom  and  most  of  those  who  examined  the  infant 
&vored  the  diagnosis  of  obstmetion.    A  second  transfusion  preliminary  to 

exploratory  laparotomy  was  planned  when  the  infant  died. 

Report  of  Necropsy. — ^Aside  from  the  intestinal  tract,  the  necropsy  is  not 
of  interest  The  small  intestine  occupied  the  entire  right  half  of  ^  abdomen. 
The  cecum  was  situated  to  the  left  of  the  midline  ht-math  the  transverse  colon 
(Fig.  1).  Drawing  the  cecum  downward  and  to  the  right,  brought  out  a  firm, 
ratfier  tough  band,  attaching  the  cccmn  to  the  posterior  abdominal  wall.  The 
ileum  entered  the  cecum  from  right  to  left.  The  stomach  was  much  dilated 
and  the  pylorus  was  wide  and  flabby.  The  dilatation  of  the  hrst  portion  of 
the  duodenum  was  even  more  pronounced  than' is  indicated  in  the  sketch.*  The 
third  portion  of  the  duodenum,  instead  of  curving  gradually  upward,  turned 
to  the  left,  creating  a  sharp  dtiodenojejunal  angle.  To  express  these  relations 


Fig.  2. — Ascending  colon  cut  and  pulled  back  to  show  mechanism  of  obstnic-  • 
tion.  (1)  Dilated  duodenum;  (2)  duodenoj^unal  angle:  (3)  j^ummt;  (4)  ileum. 

t 

differently,  the  third  part  of  the  dnodenttm  was  missing  and  the  duodeno- 
jejunal angle  was  formed  by  the  transverse  or  second  part  of  the  duodenum 
and  the  continuous  loop  of  the  intestine.  As  this  loop  of  intestine  continued  • 
downward,  it  emerged,  damped  between  the  last  few  inches  of  the  ileum  dor-  ' 
sally  and  the  cecum  and  ascending  colon  ventrally.  One  may  picture  the  ileum 
and  the  ascending  colon  as  the  blades  of  a  scissors  (Fig.  2),  The  posterior 
or  dorsal  blade  is  formed  by  the  ileum,  the  anterior  or  ventral  blade  by  die 
asoi-ndiiiH  colon,  the  ileo-caecal  region  forms  their  pnint  nf  attachment  and  the 
duodenum  is  clamped  between  them.  Figure  2  shows  the  ascending  colon  cut 
and  rolled  back,  tmcovering  tfie  duodenum  as  it  crosses  the  ileum.  Thus,  three 
factors  contributed  to  the  production  of  the  obstruction:  (1)  the  sharp  duodeno- 
jejunal angle;  (2)  the  squeezing  of  the  jejunum  between  ileum  and  colon: 


8.  The  sketch  was  made  from  the  preserved  and  somewhat  shrunken 
specimen. 
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(3)  the  binding  down  of  the  cecum  to  the  posterior  abdomjnal  walL  The 
fixation  of  the  cecum  prevented  free  mobility,  and  a  freely  moviUe  oecum 
might  have  exerted  les!>  pressure  on  the  sniail  intestine. 

It  is  simpler  to  describe  the  anatomic  oonditions  detendiung  the 

obstruction  than  to  trace  ^eir  pathogenesis.  The  explanation  of  the 
mechanism  of  obstruction  rests  on  the  determitiatioil  of  the  primary 
factor  in  tlu'  nialrotation  of  the  cecum  and  ascending  colon.  It  will 
ht  recalled  that  in  early  fetal  life  the  altmcntary  canal  is  a  vertical 
tube.  As  development  proceeds,  the  colon,  which  is  at  first  on  the 
left  side,  rotates  about  the  inesetiteric  axis  and  the  cecimi  passes  across 
the  duodenum  and  finally  descends  to  tlie  right  iliac  fossa.  "This 
rotation  may  be  arrested  temporarily  or  permanently  in  any  position 
during  its  dicuit."  *  In  the  case  presented  there  are  two  possitHlities. 
Ftrst»  there  might  have  been  a  localiaed  peritoi^tis  lhat  produced  a 
fibrous  band  maintaining  the  cecum  in  the  position  characteristic  of 
an  earlier  period  of  fetal  life,  that  is,  to  the  left  of  the  median  tine 
(Fig,  1).  A(xording  to  this  explanation,  the  fibrous  band,  or  rather 
the  inflammation  responsible  for  it,  would  be  considered  the  primaiy 
factor  preventing  normal  rotation  of  the  large  intestine.  Or,  secondly, 
there  rnipj'ht  have  been  some  other  unknown  primary  factor  interfering 
with  normal  rotation;  according  to  this  assumption,  the  fibrous  band 
would  be  considered  the  result  of  a  secondary  contraction  of  a  loose 
peritoneal  fold.  The  sharp  duodenojejunal  anj^lc  was  surely  •secondary; 
most  probably  it  was  due  to  the  drag  exerted  by  the  small  intestine. 
The  loops  of  intestine  hong  from  the  mesenteKy  as  from  a  pedicle 
instead  of  spreading  out  fan  shaped  in  the  normal  fashion.  In  dtfaer 
case  failure  of  the  intestine  to  rotate  ooni{detely  was  the  immediate  cause 
of  obstruction  since  it  left  the  cecum  in  such  a  position  that  pressure 
upon  the  duodenum  was  unavoidable. 

DISCUSSION-    AND  CONCLUSIONS 

Duodenal  obstruction  in  infants,  and  especially  in  new-bom  babies, 
embraces  too  many  variant  factors  to  warrant  generalizations.  The 

most  that  can  be  expected,  as  far  as  diagnosis  is  concerned,  is  the 
determination  of  the  presence  of  obstruction,  whether  it  is  i)artial  or 
complete,  and  its  aj)proximate  location.  Recording  the  symptomatology 
may  develop  a  clearer  clinical  picture.  The  results  of  surgical  inter- 
vention depend  chiefly  on  the  complexity  of  the  lesions.  Surgeons  who 
have  seen  the  specimen  doubt  very  much  whether  anything  could  have 
been  done  in  the  case  described.    In  general,  gastro-enterostomy  is 

9.  Ifayo,  C.  H.:  Med.  Ree.  81s401.  1912. 
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the  operation  indicated.    The  duration  of  life  in  some  infants  with 

duodenal  obstruction  and  the  successful  performance  of  gastro- 
enterostomy by  Kriisl  sup:ge5t  that  under  favorable  circumstances  some 
cases  may  be  amenable  to  surgical  treatment.  The  cause  of  the  obstruc- 
tion in  the  case  reported  was  nialrotation  of  the  intestine;  wlietlitr  the 
malrotatiou  was  priniar>'  or  due  to  a  ftbrous  band  binding  the  cecum 
to  the  left  abdominal  wall,  is  controversial. 
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